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Tlii- n-norl new writ Ii-ii primarily fur the nw nf lltf United States Strategic 
Bombing Survey in the preparation of further reports of u mora oomprebsnaive 

nature. Any rondi tis or opinions e\pti-s-eil in tin- iv|mn nm-i he eon-id- 

ered as limited to llu- speeifir material co tcic d mid as subject to further inter- 
pretation tn the light of further sunlit** roiiduried by the Survey. 

This document eniitaius information street nig the national defense of the 
lUiied States within ibr meaning of lit* Espionage Art. 30 1st .,] and 
32. as anu'itded lu tranilinlitiiiai Of ilf* revelation of its enitietits in anv 
manner to on unauthorized prison S3 prohibited by taw. 

This report will not br reptriduited in mholr or in part or distributed to 
any agency or penoo Otae* ilun those to whom original distribution is mndr 
without the appro* al of Thr Director oJ Central Intelligence, Washington, 
DC. 



FOREWORD 



Thr [Jnitotl States Stnitcrgii Itninhiug Survey 
mi established by Uit icerotary nf War on 8 
November 1944, pursuant in n iliroriivr from ihi' 
Lata President Konsevelt It" mission was to 
L-ttinlitr-i tin impartial and expert study of thr 

rtl'ei'K of (Hit nei'illl 111 lilt'k Oil fionnillU'. fct] lii- ii-, .1 

in t'tuini't'tiou with lb ir attacks on Japan and r " 
estnhlish ji basts for evaluating the importance and 
pot ('nihilities of air power as tin instrument of 
military strategy for planning tli. future drrclnp- 
m. 'lit nf thv I'nited States armed fnrres and for 
determining future eooiioinii' pohVira with respect 
to tiie national defense. A liinnnarj report and 
soine 2IMI supporting reports containing use 
liti'lini:' "f tlic Surrey iii fiinn.iux have been 
pcabfianedi 

On I '■ August 1946, President Truman requested 
ihat the Survey rondurt a similar study of the 
enseal of all types or air attack in the war against 
Japan, ■tibmittmg reports in duplicate m ihe 

I i of War mid to tit,' Secretary of the 
nWVy h nii- officers i«f toe Survey during its 

•liipiini-se jilnise were: 

Franklin D*01ior, Chmrmm 

l'"'il H Niteo, Henry C Alexander, IVri- 

t 'lum tin a. 
I lurry ti, Bowman, 

■' Kt'i ill totllit'inili. 

II' MisLikort, 

I'Vnitk A MeNa E -ii 

Krcil Sraris. Jr.. 
Monroe E Spnght, 

I)r Levta it Ti peon 

rBeodorc I" WrigBI 
Wattar Wilds. ."vcr.hrry 
•ne >nu,v"- [ilniiuii pt miu ed fist 



tavOlana SSOaflaoaa and .100 enlisted inen TIw 
military aegmant nf the onBMriatltea was drawn 
fnilll llie Army to the BXtcMl Hi N perron ami 
fiotn Hi. Navy to the extent of 40 perceol Both 

Ik Ainu hi. I, Null gnri llu- -in..' all 
l>le aatunaflcc iii furnishing nun. nuppliui, trans- 
imrl, and inlonnsitiun The Surrcg operated 
froiii liaadgnarterii eatabuabod in Tokyo .-arly b 
S-pi ember 1M45. •with siibhenihpiarter> in NapJya, 
Oaaka, Hiroshima, and Nagasaki, and with mobile 
''mis operating in other parts of Jajian. ibi* islands 
of ihr Pacsfie, am nunnUnd 

It was possible to i af arm 

Japanese military planning and aseeuunB, 

' Uy eiy^agenieal. ami i-amparam by rampai^n. 
awl to *t*nire reasonably aeeirraie * 
Japan's erononiy and wax pnolution. plant by 
nhuil, and indosuy by intin*trv In addition. 
atuslaa »r're rondurtet) on Japan's over-all stra- 

platat awl the barkgrtHind of her mtr. 
ih. v^ o 'lie internal BfooaBaioeal and llegoliations 

laadiiu] la hot aooaptsni d sor- 

li'Uil''!'. tile CtHXISe of health and lilOrai 

eiviluiti population, the affecUvenoai -I ih. 
JftnuMaa eivilntn drXenae onjanination and tin 

Dffoeta of tin' lllomie boiulis >epnriite ri'porls will 

in issued eo'eering each phase of the atudy 

The Sufev iiiiern'-n I"'" Tun Japae 

naaa tniliUiy. guv mnn umt, and industrial ofBciak 
It aba and translated many doeumenis 

: nol ooi.i have bean ii- (ol to : - 
bat alii will furnish dala valuable fiinnhef stjiches. 
Arrangements have been inatfe to lum oier the 

nee (irtum, 
be .« .liable for fiirtha- 
esaouaatiaa ami disinbn' 
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FIRE CLASSIFI CAT/OX— BUILDINGS 
imlls ari? DOdtrocled iff i-nmliii-lililr inattirui]. 

The Md.ii> lr\r,.||l | | H . jHIMinil door) «tp r^- 

quinti (o Ik- i>f ^miilor «>n«tnn-lH)ii- Wopd- 
fnunt- t)iii]diitp« n it!) iicioiMMnlio^iihlr ri nrting 
on rwif ami nr »all- ore iJ-n iofludcd in 

"coDlttUStildc" ||»S8. 
— Xanrotnkiut Mr : llitiltlin^s wliirfa have no 
rignLErajii taimnl of ■ciiiiliu*(ih!r nun«»I in 
the -tnirturc, liul wIkmt sirurlur* ts 5n«rpii- 
I>1«- lo dMiiiam. hv fur ii ihi- awMft V: 
•"»iii|ili- 1 if ihi- uji. in t.iiililnuj; wiih iKpoawi 
stwl nitniUr- whirli m»v !»• »«rt>«l irrep«»- 



rulili liy iltr in<ii[ «f n fin' Roof, of tin- tjpt 
unv ComiSElrfl' »*li«tnj. mmi|r«iiil inm. 
jm4-H>l iif |Knir-itt-p!K* eenwni *n fjptam 
on Mposni »t«vl. »ud reinforced UUUUUU 
■ lork or lc». 
B_jr^^ rt# irfifY: Buadinpurhith k»vr no sipufi- 
e»ni ttnouiil of wmbustiMr nunwud in '"^ 
■tneton »mf ■ hirh wflt withstand ul but ter 
nnl btaBM filr ■•lUin.ul strortnnd duiuu,T 
. ami floorj tolhpr ih»n ground* thould 
Ik- nl roncrrtf more Ihmi 2vinrh» ihjrt. and 
ih.. >!«■« fnwni- «bon!d ur prot«l«l »od M* 
«ti>jrf t fat mililllj fin* danjagp, 
\ \ .1' It at C dr R 0!>fd irhen- »borf lTp« 
are nrnihmcd in a Mllgfc- fire dirision. 
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em\ wereeaNlr ifamapil I it Matt,!*, Inrcxampb-, 
(be L'takanu ralliiilrel (Gniup IS] built of 2K-ilieli 
briek vett* »irenphenf«j lijr httttrr-wu-s To* 
BnlUof another i-hnrrd •Inwlun. |(jtni,|) 70) uiiij 
Uwd-lwariiii; hnrk null-,, >il until) S,S|«| f,.,-| f r „|„ 

(iZ. n-mum,*! «imuliiijr. ulUiouirli ilu- interior and 
tlit- roof «m faiuumnl by lire (Talii. I 
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■ Tin' insert moi> »f NftgmoM (in uti envelope >l 

i|'i,,,-iiiI ol iln- »"l""i'' ahowsM principal groups 
„( building (oilier limn ilwi'llijij.'-,. imwi i if vdiirli 
„,,,■,. eglootod i"f detailed 

2. (K tin-'-. •>* »'<T 1 ' iiiiliillilil-lnul groups whirm 
„ r ,, Hated batowi 



htoi poblie building* will) * <«»»*l """ r ■ rrt ? 
HS.IHHt Mjujrr feet anil built wilh ronrrvli- »« l * 
and minimis and steel roof fntminz «<•«■ *' i,Bl1 
Uh uri-u ol damage. Four of three Imililinp 1 »■""! 
within 5,11011 red <>f QZ ami su-iuiii.-il -true'"™ 
damage. Oala eoneeniing Ihiw building* ** 
contained in Table 1. 



Ill GENERAL INFORMATION 
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4. Bojs' .Normal Srhaol. i.ioap 1 
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of lit,- L'rakalui K : 
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'•I"" 1 ■ _j 
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superBetal daiuacr to .Im roof, a 
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tin- boil ,, . . 

main buBdin* ol Un p 1 'I 1 ' 

ntauinad ,-nh minor atoinii bomb dim»g«, ■•><>■ 

„.„,,. ..( l.,A,i. ,.•!..>- and plaatol * ,Ui,..r lot 

gtMVommd li„.-li^i'l"-i>'- l"« -'" ;'" h 

IMS .,,,.,,1 imag* to Uw inw '- 
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■ Nu i^whuw ■ .■Jialia- 

> ?br.I— n-* aa« 

* CVin^l walk*— v* «ir"i"l 



floor and north ntwior waff, but no 6r» r<siiUe<!. 
Damage caused by ilu- bond, i- -liorni in Phota 
ID ihnmfh 13. 

j Light Hash bunw ■ in lel«Ttra|ili 

pobsand wooden athlrii.- equipment in tin- ridtt- 
iiy of these bafldtBfs. Tin- Maekenuur »«- ••■"• 
fined to the southern half <if the polrs mnl I In- Ufa 
of boruontml f raniinc 

A Fife protection rt|Uipmc*>t --.m-i-ii-d uf static 
tank* and lian.l pump*. 
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1 ii-ii ponton „i„.. noanaal plMtaf. 

"""■' •'""'"■■ ■ .,-.. bomb on 

' 109 !«■ r, ur alii.., iihi |«. m .i,r i„n| m,.. 



3. Dinnitj School. Group 7 

a. This group, located *.8t» feet northeast </ 
i ,'/. eonsistcd of two liri.-k ami reinforced.. 
ttructnrea mad in peacetime as a school 
Having heen converted into a hospil*., its biulo- 
ings hoiwd nuinr patients at the linn- of A 
tttm k 

4. The larger stroclure (BllMing 1) «^* 
lhrre-*ion- building with » coom-tc^niit-bre 
Inune. brick panel walk- roiK-i-ele-aiul-w"™! Il<««« 
. ,.[„ r, lr i-i.lumri*. henna, siiJ spandrel*. """("J 
iLs roof in.x-i.-s of concrete Will «r*jil, ami * n * 
„( i ,|.. and wood. In general U»» ■"• «' nl *|J*J j 
lural frame of the bmMing irilh-.lo.al lb.- un- 
fairly a- ell. and the damage h> bja "fj 

■artel of « few crack* in lite main «"> '"^ 
l.rii-k «aU- anil ilanui^ lu rooftop and roof »f«^: 
Tlnn- mi consktrrsble fir.- .hmnip' '" '"' 
lim,l, mnl lln- n.nilraalilil.- |>nrti of tilt- J** a 

compli-i.-iy oram ■.! ti u- i- - ,l ""' 

nhotOa IB Uirougb 22. 1 i^rK 

e. Tin- priest in charge of U»e ^b"" 1 »' ', .i^ 

..[ ii,. a -k was <iu.-sin.ii.-il rrgannnP ^ 

of the fir.- in Building 1- Aceordinc l« ^ 

«n,«-,„- claimed th»l hi-.-iu.'l j 1 "' 

wpiuiit.-il pbees in Hi.- buBUlile «■ ^ ,,,, 

mof wln-h- lilnfl bad Mow" " u ". v "" ^^ 
•late, and bail left the ivmi.l roof '""" , i 

h iproatl .li.Kiii.tir.1 throuj^oml «» " 
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HOW OAVAfit ONLY 
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200 rr 



onoro mjv«» a vif a 



ti 5 ..".tig.j; I 



PLOT PLAN — CROUP I 

HJU4UKI ntkn 

ftaun I 



DAMAGE ANALYSIS 



DAMAGE ANALYSIS 



Din™?".' 1 -- l "'' , ■■', ir-ii-i 

nd Bom an* '■*2HS 

Total itrou I .W -l"" 11, ''' , ' 1 
XumbiT "I tl'H.r- I 

E»v» bright N "' """"" 
Mian stovatioO •" '■■ , '' 



Group I. 
Building «»• 2- 
Occupnues Bathhouse. 
IliiiUW fa* Wood to"" < D >" 
Fire i-WilU-imon: l. 
Oround«ro: 5.SUI) feet 




Dgmagi 



Roof: Til* on woo.) sheathing ... 

Trusses: Light «o°» 

First «« Tilr - „ ' ' 

Foundation Conera** »-»«» ..-• 

BjteWK -.11-: SlIK". CM wood framr 

Intrrior wahV Lath and »•«*»-- 

Windon: riant el*<*. wood ,nun ™ 

Fide* Bm»« 

Content* School furnitun 



P umlpt toa <>t Jiuum" - 



101) 
1IH) 











II Blast and ore- . 

,, do , 

SO *> 

ID l!n 

,,», do 

100 do 

ll«i . -do 

J00 do 

|(HI .. do 



Ro^b; Budding ««?•** d«tr»y«l * M- .nd 6»- 



Tli fmr- 30byB0f«t 

Ground Boor arra: 2.700 «"•'• 
Total area: 2.700 square l«t 
Vtimhrr uf &«*»: I. 
Eaw br«bt: Sot known. 
Mean eleratJOK SO fift 



DAMAGE ANALYSIS 
Group I. 
Building S° 3 - 
D.-i-upanrv: Not known. 
Building tTpr: Y\ ood frame- (1J)- 
Kire rlassifiration: C. 
Ground uro: 5^00 feeL 



- ■ ■■ - .;- i- 

lunU i™l 
i par- 

rvltH cenll 



Kiaif- T9r<m«ood »tif*t)iini: l! 

Tm~-: LWiI *»»1 . 

pgral -t.wii Corn n-li "ii t-nrth ,] 

Foundation Ooocrrte waJlj " 

- HJ00OO wiwmI flltllH 

Windon ^"' known 

Fin'tflr. Not known n 
Cootatti N«l knnwn ' 




I MMrlptlon of llamas* 



Toll. I »■■"»: S72 «l"H'f f'-' 1 ' 1 - 

Hymbero! Booj ■ 1 
Ellv , ,,,%!,« , V.i ki.ow.1. 
M,,„i devotion «' feet- 



' I p i 

Building No I 

I Jiviipainry BiulrrlioUM 1 . 

Building ri-ii, \\ I [-in,,. I 

Fire rlasntirn 1 1 mi C. 
Ground am. 8,800 



' 


Desaajjja 




(■jiflniruon 


Sirue- 
tur»l 

rvrn 


Super- 
firial 
(per- 
mil! 


1 *m 


It^rtipUnn ■ J <L*m**r 


Boot Till- "n wood 4ii>a thing 


100 
100 






Blast uiil firi- 
do- 




fmmdatioa: Ooncret* « all and p*eni 
Externw wull- StteBO on wood 
framr. 


20 » do 

Ill II .1" 

100 ...--do... 
100 d" 




50 do 
















Remark*: Buiklii* .■ou.pl.u.-ly destroyed by Mast and fir*. Concn 

DAMAGE ANALYSIS 



I)unrnsku»: 110 by 200 r.-rl overall- 
( ! round lloor area: 15. KM square- feet. 
Tm Hi area: 30.0SI sqimrr f«l. 

:..r of lloorv: 2. 
Ean brijiln : 24 ted 
Mi-*n rlci'Btirm i*fl frrt. 



Group 1- 
Blllli! 

Budding tyjx' Wood fr»i 
Fi» ruMsifii-atif'i 
Gmund now: 5JW f" 1 *- 



('orj-iriiclkin 



Bool Till- on wood -lii-atbing 

liii"^ Ln'tii vnml 

Smmd llimr. H'jmmI tluor on wood 

jr. i.l 

iii.i.r Wood ftnor on wood 

MM . 
Foundation: f Soncret* wall «"d P' 1 '™ 
uterioi null* Stucco «" wond 

ft-nnu- 
Illt 



Sime- din«- 

IJ«T- 

asu) 



[hr-mptM* of *l 



H.-miitk- fi-iibnlili- i. ! Iliiiklmt! < ili-ii-lj rlMlroyed bj U*»1 "" J "" 



J'"' nnllu I. ii ill mill iiUMi-i 

JJ null, ii | \,,, [mown 

WnWb 3 -I,. .1 . , 

( onloau: Si'liiHii equipinnnl 



100 
100 

[00 



too 

100 
100 

urn 

ion 



t-t.i 



;; 



Blaiii and far 
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.in 



.00 

..!■■ 

ii do 

da 



KViiimk. n„,i t , «* • 1 -"^' J 1,v ** "'"' ''"' rW * 
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DAMAGE ANALYSIS 



iin.,,,,,1 II.-. -MM J,900MO«et«l 
Total area I.MOtqttan fcm, 
Number of Boo 
Bore hi ""'' 

Mi-wWi-viitiuii. SO feet. 



p i. 

Building No 5-A. 
il.-.iiii.im-v: CSwrooirna. 
Building type Wood frame {U\. 
Pile classification: C. 
Ground »»0: 5,8(10 feet. 



■ 



Roof: Tib- on wood sheathing 
Truss**: light wood 
First Hour W'mni 00 »"<»l ]•"-' 
Foundation: CVinerele wall* and pierj 
Eitefior *»lk: Stu.-.o on «wd 
Inns. 

Interior walk: Wood anil ula*l, 
Windows: Xol kno« l> 
Fuiti- Plaster.. 
Contents: School lurnilur. 



Danafj 



tural 6n»! 
(par- 



1IHI 

]IHI 
.ill 

MM 



Blast and fire-- 



I1AMAGE ANALYSIS 



-.in |jv 2tri fi'i-i "vi "" 



Murobet ol Boo 

E height: 40 (HL 

\1., leralion: oOfoal. 



Group i 

IliiililiiiL' No 7 

I ta upwu '.' < Hnasroonai 

Huililihu "■ i 

Kip' daasificatioti R 

Ground aero 6300 feel 



ly-rrjpiiin. uf ilainaxe 






Cniutrufltuffi 



Fboto i. 



, 


too 


II 


UNI 


o 


!<■< 


" 


iou 



Remarks: Building n.mplrlety destroyed by Idasl and fire. Photo 



DAMAI.K ANALYSIS 



• I - - . . |7', i.i ■?', !. , r ..!■■: .ill 

Ground floor area:" 1 1.HMI square feet. 
Total area; 1 L>Wi st)i»n- foot 
Somber of floors. I 
EaT<- height. Not known. 
Mean ,1-mn.n ->> I 



Group I 

Building -No. 6. 

Oeraipanrr: Classrooms. 

Budding type: Wood frame (A2.3). 

Fire riassiriration: C. 

Ground zero: S^OO feet. 



Tilt ..ii wood -Im aililng 1< m 






sum! tit-ad \ 



I i|m of daaasaa 



Bow Wood Roor on wood joid 

Foui.iIdI ..in OouereU irafd 

Eiiarioi wiili- Mm, wood 

frame. 

Im- in. r mill W.iml on. I 
Windows: N.n known 
Fini-li P)| 
"'"'i - MmoI oq i.i 




Came 






li 
" 

I 
ion ' 

Mill 

inn 
loo 



lloof: t.-imll rrillfor.'.'l .ouiri'l. -I..I' 
Columns Itilidur'nl eoaoretej 16 

l,v [■'. real and l" b] IB roeta 
Tlii'r.l Boor B-inei niiif.irr.-d eon- 

rn-li -lilli - 

: . Boor: tl-itirli reiiiforred ran- 

dab . 

Kim M.«>r 6-ineJt mnfnrceu ron- 

erete slab 

Foundation: Bcmforccd .■..lu-r.-te..-. 
Exterior wall- S .-hi. h reinforced 

.-on, red 

Interior »»Jl» W.mmI and iilast.-r. _ 
Wind..*- Clou class wood frames. 

Fini-li, Plaatct 

Content*: School wjiiijinieiit 







R-nmrfc, (Inly clama^ to Hindoo E>« ! *»« J«* %?%£*"*' 
■■■r, in SCO-pound Ufb-expkaire iK.mb. Photos 6,7,8, in. "- •-• a«o 



. - a .'■-!« 



" *• W*»l 1-l'iiK dntroj y blMl ...id fir.-. Photo I 
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DAMAGE ANALYSIS 



HtnoDt r i 

Totml -n'tt I.HH.-luare f. ■ ' 

dumber of Boot* ' 

Eav.- h. . 

Mran duration SO »''' 



Group l 
Building No 7A, 

I,,, ,1,,,,111-v Auditorium 



Kir.' i ■lii—ii'Li'iiuim: C4 S> 

i ,,„„,„) usro; 5,800 feet. 



I ...i.:.w : 



nrflkw 



Roof: Tile nil wood sheathing iml 



Supse- 
1U rsl Beial 



I ....rni.H.m nl .|»J1>W|B 



Column* 20- by JlMneli lata* 

roomie outside wall- 
First floor: Worn! on «md sleepers 
Foundation. Conrrete wall 
Esterwr mite Reinforced ronrrrlr 

will* beiwrrn <-olumn- 
Windows Clear gtas» wood frame* 
Fm»b Wood irim 
Content* Not known ... 



lOQ BUM- 
ii 



o 

o 

» 
100 

II 
o 



All roofing displaced ; Pholal 



Glass broken. 



Remark* Kb Strarlural .Uruage to Una building. Photo* 2 and 3. 

DAMAGE ANALYSIS 



■ .*i». EnI over all 
Ground floor arra:'l2.530 «|uo 
Total area 11,430 aquair f.^-t 
Sumlwr of Soor* I 
Ea*" fwiEtit Xot known 
Mran elevation: 30 fa i 



Group 1. 

Budding \o. 9. 

(sreupaniv Primary •■la.-sroom. 

Building iyjh-: Wood frame. \2 I 

Fii-e elassifiratiou ( 

Omand zero: 5,800 feet. 



,„., .i,ni-»-iiV". nrnl mi ii-vnt"' 1 an*/! ili'liliK lis 
. .ii .id- Too antire contorts of the 

JJJjjlng h aitrojadj " noHeelwn of 

l^'.i' ! burned f« :1 ,lu V- " ml "■" "I 1 """''''. 1 ' '""- 

p., ... ■ fa rl * nil tin- school 

• l„iiii,'.l linn 'Ii 1 '"' *■'" "° combustible uuliTwl ui 

the all"' »llli«ui-'li <'"'"' w "~ """"' »'■""« °'" 1 »" 

„[,',,, ,,id!v dmen » ' P" "Tunes** 

,,| om „.,l dint tin' »l«ctek currant (ailed unmedt- 

ol ,.|, „(l,r (he- lilost «. il probably rt.lilil DO) have 

anutad WW an* T '"' '"'""ding ult - «■ 

j kB . | .,„| n,i- mil ..-riiiinly exposed by rMnluisti- 

1,1, dwelling*- flat those reason* it is befiercd 
tliat tor. Ii"' ttfattteo 1 from a primary nan 
in. radiant bant of '!»■ bomb 

d Building 1 a -.lugle—uur structure, am 
located X3 taal nsalh «f Building 1 on a terrace of 
llw hdhsde This building had a concrete frame. 
roof, awl Honr. and tbin brick »alL- on lac loaoX 
rani, anil west side* Tlie north wall lagan - 
bill » a» nf concrete ami acted ma a reurning wall. 
fitv did tiol affwi ihw »trunuiv. but blasi conas- 
tuially .laiiia|ir<l 40 pctnM of fb walk ami foreed 
■be «niil. wall inward Window* and finish were 

100 pereent daiuaged 

■ Fir. protaeoaM (or ilu- ^-liool was provulrd 
by one larp- onlaide «iatir tank, one hand pump. 
anil ra*k» of water in lb* «-orridors, Publir nrr 
denartm. c 1 1 rjiifriaiiul [in.laibly rould not readi 
ibe itroup threanjie of tbe narrow roads leadirt- 

I Following » ill.' Inhlr of fire ilamage to the 
jroup: 







K«-.f i ' •loailiing 

Tnna»» IjkIiI ».»«! 

Ftrat il.-. i Wood il.».i M »>«h1 

walU and 

m ■ ,11 Bajaboo, noul 
w.mmI ( 
Winrliiw- Plain u'lw— wood Iriifn. 

Kirnd. U'immI Irim 

i i nl i Sb I,,--,! fun 



l'liotos 4 mo! B 



HI 
IIHI 







IIHI 
l'B' 



B I .-..."liilinl liy l.ln.l no lie in liiil building, PI » ' iiimI ' 

H 



H UeiaiU id ■traction and damage in 'his 

Ki"'>|i ntv mien m figure I, in Paatoi I* 'hrougb 



23, mill in ilif dunifi nnulv-i- -l i. rouWinj 

6. Yanuialo Stbool. Group S 

a One lioddini: only wa< Ii- *i.-,i ... 
i ill-'' irtt '-f i ./ Tin-. aa« a 

pil. rt'iiiforrMl-.,' fing three 

stories in betglii ami uvcadjig a lotal |ilan area of 
14.144 -"(liar, feel |l He ai 'anL'iuak'M- 
aui iiitHtrurliun with heavy brant* and cintrn 
liaulii-bi-.l at tbr rolumns Tbe noon, ami iwal 
were of eonerrte 4ab« Tbr- inirriof partitiortt 
were plaater un wire lath arul wtaal fraimnv 
plastr-r reikni> » 4^". 

Tbr wuoden Boors in tbe rbuanama were laid on 
wooden sleeper* imbedded in eonrrete 

0. Blast erarked all of tbe reinforiTdWoorTete 
beams supporting ibe roof slab, and bwekbd tbe 
ruof skb upwar.1 m tbe aaath and eeotral wings 
Beasas simporuoe 
tbe aertsad floor at uV north wall of the sawtb 
wing were also marked near the waQ bne urn tls- 
wall at ibis point was not out of phaali (Photo 
33). Bktst alss> raased the parapet "afc » fad 
at the flasbing bne at the ora-tb sales of the anrtk 
and south winga iTkotoa 11 and 341 AB ghaa 
was broken and steel window frair. - 
plaeed (Pnotos 23 a 

t F m eoa»|»Vteryeori««»»eJtl--eeainps,a>u^ 

»r wood fnsare parutiona, Daorarg and "■•■^ 

floors of tbe south and eeotral -tap. andoo tbe 

thrrd floor <rf tbr north wing, as - 

bostiblr eontenu m these area*. 

north wing did w»l spread I 

■aw „ ^ 

4. 1, appeared that fire broke out '^T 

.nrsrv on the •««»• ««> * "^"t^ 
rwd a^uung from the beat of .be bomb ,n*»H 
ujin. So ofsrltduw desire, were msvrdfiw- 
whirfa fire nadd have suuied. 
, Phnat. B Ihroogh 34 and the datrsafe "ad- 
,,., pve bother tntorma- 

tion al»tn iht- bai 



Fire in tbe 

, (be firs' and • 



ir. 




DAMAGE ANALYSIS 



::;;,„i 11- .r ,„•,„: 7,700 «M»f«ot. 

S 1 ,,:,,< l»,840«qu»M lea 

V lr ,il„.| "I il"'"'- ,: '*■ 
Eiivo height: SJ5 Ijwj 
v 1 . • 1 1 n elevation 



iaa t.H-i 



Group 7 

BiiiltliiiL' No. 1. 

Ori'lmjil:. : 

BtuUEng type: Brick uml rooereta (Kl i 
Kir 1 - ■ In-^iiiinliim I 
Grouml fori 



20 



100 FT. 



Hi 



an* photo nuh«" » viE * 

PLOT PLAN GROUP * 

HA<UHM J»'»" 



Boot Til.- DID wood 

Trusw!.. Bottom *-liorit of eoncntoj 

ol] utln-I llii'iiiln'r-. 'if wood. 
I'nlumiu: Bnrk ami rrinfiirrttl ron- 

Tluitl floor B-inch rvinforepd con- 
sul'. 18- Uv HMnrli rt-in- 
1 HMKCvta beam*. 

S«flnJ floor. S-iodi rcmforcod • >«!- 
erctt -loti l&- bj M4nrh reiiv- 
forml coiafnat* brains. 

Fir-i floor; 50 [w-rcmt rrinforned 
rctfl slali, .^1 percetil wikmI. 

Poondataors: Baufurced coacrd 

tvuiTior watU: 14-iiirli lirirk. .- 






mrsl flrial 



I linn iif 



tprr- 
eenlj 



1 00 



(pri- 
nt) 



100 Hln-l UHl I'm- 



„.. 



Blast 



ComplrMv destroyed Photo* 

H J! .in I 22 
i i>"»mplrtidr drttrorrd 

Crtrt* .i) itNtunsa in sooth- 



Inlrrinr wall's Britk, <rn.nl. plaster. 

Wimlnas Wood -j-]. 
Finish: Klimritsy, plaster 






Alt 
100 



5" 






90 



100 
100 



Blast anil fi- 



Blast . 
Blast anil E». 



._._dn 



.raikrd 



Sotttha ■-'. 

Photo 16. 
Bnrk wall rrarW. wood and 



Remarks; Phoios It, [fi, 16, 17, IS, 19.20. 21, end» 
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DAMAGE ANALYSIS 



Total area: «,«0 ^i'" 1 "" , '" ' 
Similar of floors 1 

Eavehriaht- <~ f ''','V, , 
Mean elevation: HO la* 



tirnup 7. 

Biultfing No. 2. 

Dn-lllnUli'V I llkliowll. 

bSSCS t.vi».: Brii* «d cottcreU (D). 
Kin- rliiMsiticiiiion: V 
Ground imo: M<M>.tnt 



DAMAGE ANALYSIS 



.,■ „ tnna' ISA IjV I'.'T [e.'l "ViT-iill. 

gSSTS f.fu^jquMT.fd 

Total arc* l-.i:«-n-»"" ''-' 
Kmnlw o( Hoot: - ! 
g,„ heighl *2foj*. 



Grocm S. 

ItuiUiiiLr Vi I 

Occnpancj School, dbutnoaa. 

Btiihliitg type: Reinforced 

laaHncatun N 
Ground irm: 2.rH*> I 




Roof: 4-tneb reinforced codcww 
Jab; g. by S-inrh reinforced con- 
crete brums- 

Columns: I- by W»* raMorwd 

concrete. 
Fir^t floor; Concrete on rartti 
Foundation: Rrmfnrecd concrete 
Exterior walls. North wall 4*>nch 

rebiforrrd concrete; east, »«•». 

■nd south watts 4-incb brick. 
Windows: Wood sash - 



First floor: Rrinforeed conrrele Jab 
Bawment: Floor— concrete on earth 
KoiintUtioii: Kriuforced concrete. 

iliirkurse not available- — 
Exterior walls Kcinforred concrete-. 



Danoae 



toraL 
Iper- 
etnlj 



Interior walls: Lath and plaster 

Window- (lain A.i". ■tea nan 
Fuiwh: Wood floor*, plastered walla 

and hung ceiling . --- 

('..in, hi. School furniture and 

equipment -*- 



100 



- 



(per- 
rail 



1 l*-*"flpUcu lit 



Blast 



Bbari 



All beams supporuug roof 
rrarfcrd Kl 



Braro- uippottmc second Boor 
cracked ot north wall Photo 
3.1 



Parapet waU» cracked »t I 
line- 



SO Blast and fire. 
100 _..do_ 



- 



do. 
.do- 



Remarks: All structural damage by blast. Superficial damage by fire and taaat- PhoK 

14, 

T. Engineering Srhool, Cronp 5 



I* 



boated 

i»l 



This was a group of wood-frame struriurrs 
ipprnxiinalrrr S.fiOO feel nortb-north- 
"( OZ. tntorrogaUon of primus in the 
nel^bbotoood indicated thai Building 1 an J 4 
*>re Iwo stories in height. The others were one 
»l«ry bich. All the buildings hod com 
1 « 'fil w nlU Tin- total plan area was opprov- 
'nalely a, Mill) Mjuarc East 

'* All uf i lie l.iul.linj.- in this croup were 6V 

•tayod by 1,1,,,: noil are. li «•» hnpoaalnte to 

'''■'"fuiiu- whether or lint the buiiilitijP were 

'"'-"milK damaged 1 hv bhutl below being con- 

■" 'I '■> liiv o,ilv fmitidnlion walls remainiil 

"Wing tin ouUtaoa of ■)■■■ butlcong looattoM, 



«rep, b buildmg 1 where a poM™ "' "t^. 
roof structure remain,. ** *" 

damage 1o all lunlding. and their content. •■» 

"SJtW- wa. no eridc-re rf aj-rf-f 

,,„ 1 . 1(>s ,| 1Ir h mle hove e,u*ed -f^*^** 
Thrl. U ,l.lni,-..n- *~*—* 

MA Jtobaled .he j^lnl.tv of '^ 

, a ;L „oo Ld b. ,-.i^ ;■--;; 

public lire departnoot ... dtftroll 1 ' J- »ere 

J," |, v , lra ,,s ,o.„e,<.<i WHJ ■ «^«H """ 

■ratslB. , ,, 

" ,. naiuage aiwlv«i» -In-''- I" 1 " 1 " 
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N 

4 




100 FT. 



nTj^t PHOTO NUMBER & v,f * 



us stratehic Bomnwc suHv n 
PLOT PLAN-GROUPS 



NAGASAKI JAPAN 
flOUSE 3 „ 



SO 








LEGEND 


auiJUfE 




TO MQFf 




1 «♦ 


u 


P «i> • ' -> 


K33 



PHOTO NUMfifB * VEW 



ul mm™* ww WML 
PLOT PLAN-GROUP 9 



DAMAGE ANALYSIS 



DinwraioiM 7:> bj S84 f« I »v«wJJ. 

Qnnmd Horn ni i 'ii 8,780 "ii '' Hwl 

Total an*: 8,780 ~.< j ii tn«- bet. 

Siinsii't ..£ Boon i 
K.n" In tfbi Nm known. 

M Lin i'][' v ilium 75 fivt. 



( Iroup 9, 

Uuililinsi Nil 1. 

Oiviipntiry: Clmm till. 

Buildou: type: Wuuil fruine. 
Fire rliissihYiitioii: 0, 
Ground sue: 15,800 feet. 





nilTMIgB 


I»+-rr]|Un-i, 


of dtMUftKr 


( .,!,.: rurlii.n 


Slnir- 
tan] 

[Btr- 
trot* 


hnar- 
rt£i 

I* I- 
DMri I 


t kan 




■1 

100 
100 
K 

100 



1) 
II 
II 


100 






JIM 


Blast and 81*... 
. .In 

do 

BO. 

do 


Photo 35. 




First Boor IV.hmI floor, wood jni-1 
Foundation: Gonmrti wallr. 
Exterior waib: Stuero on wood 
fnunr. 


Window*: Plain j-ia.**, wood frame . _ 
Fundi: Not known, .. 


100 Blast and fire... 

inn .in 




Contents: School furniturr 


100 


do 





Remark*: Budding eotnpletelT ibMrnH by blast uid fire. Photos 15 and 36. 



DAMAGE ANALYSIS 



Dimensions: M m 264 f„ t . 
(rniimd floor in: S.976 square feel. 

Tola] urt: 8,976 (quarr feel 

Number o[ Boop.: | 
Eave height: Not known 
iCwn rb-vati.. 



Group 9. 

Building No. 2, 

Orruparur: School, 

Building type: Wood f ran ,. [> 

Fire classification: C 

fimtrod nero: 2,600 feet. 



Roo^Tdj- ,„, wo.*! ^atlum, 

Tro***: Lt^hi uikhI 

hint B.m, (Tood on aoodjoial 

tout,.,,,, \ n t kw.wn 





MKI 

ton 

25 

too 

II 
II 
11 
II 



Krlniirk- 



(per- 

CMUt 



inn 






Hill 

1 no 

inn 

inn 



Bliist ami fin. 

1 In 
do. 

lil. 
I lo 



Blast ami f lrf .. 
dn 
do 



I If— rriplj.jn of ilmiULEr 



1 .m l>> ->>- ii-i-i nviT-iill. 

Q ,nl llrmr llli'li: 7,1)211 Kj litre feat. 

Total iiti-ii 14,04(1 -1 1 1 hi it foot, 
\, I ii,i„i of floor*: 2. 
Km., UoighL: Nut known. 
Menu i'li'»iili"li: 7fl feel. 



DAMAGE ANALYSIS 



Cotmirtirtioti 



wood 
wood 



Koof: Till- 011 wood iheatiung 
Trusses: Light wood.. 
Second Hoor: Wood floor on 
' __ 

>"ii>i Boor Wood floor on 
jin-i 

Foundation Omenta walk 

Exterior widl-; Murcoim wood frame. 

■ walls: Not known . 

Hfindova Plain -In-.. », w ) framrs^" 
Finiab: Not known 
Conttnl- ,Voi kni" 



Group 9. 

Building \',j. 3, 

Or. upiii,^ : Ouumtmt 

Budding iv,„. Wood frame tU) 

vm claanScatKu, r 

t'™ I ten; 2,000 bel 



Htruc- 
tiuwl 

(pCT- 

«Dt> 





!00 

100 

100 

25 

100 

o 
o 





Remarks: Budding rompleteJr destrojed br biasJ and fire 




(per- 
rar.il 



100 




Biast and Ere 
do.. 



Onwauon.: 122 l>v 266 feet over-all 
!in»ur«l ft,H,r area: 5,92s Hirjare feet. 
1 olal ana 1 1 fiB6 «,uare feel. 
Wmtbcr of floors: 2. 
{•*« lu-isrln Not known 
Mean eii-ialion: 7,-, frrt 



DAMAGE ANALYSIS 
Group 9. 
Btnlding No. ■». 
Orrunani'v, t'U^rootu 
Build uu hroe ^l"oi>d frame i|>i 
Fire rla-4HfiratKiii t 
Ground nfp. , 



*■ »"I-H5d...„„ v , iU^ lasilUln , p iMo 



:t«. 



aa 



t'orxinHrtlini 



'" J —- r.^-i.i wood 

"wood Hoor w-„o,j it, Mlr „„ Kink j 




m» 



Hscnptioa ix d 



..:. 



bikmI 



Jobtt 
hl ;' Boor H-.hhI" door" 

"I:;','"""",, 1 '"" 1 "'"'"*" 

im.:,;:: :;;,'; s ■ ..— >— 



Si ucco on 
N01 Icitowti 



U in I l,0 l Mlonn 

I- ; '";; Plain ,Um, »„„,l rramaa 
otlteuta- v 1 1 




100 

100 

I'M' 

■ir> 

inn 

D 

11 

ii 
11 



100 

II 





tl 

II 

100 
100 
I (HI 

urn 



Blast ami fin- 

da 

it.. 
do 
.Ii. 
do 
do. 
do 



!{ "i'WrU Btlildin,. .■,.,n,,I,.t..|j dwtroywl by bla-i ami tin- Pbott SO. 



V 



DAMAGE ANALYSIS 



Dimenriora a bj M fc»1 

Ground Boor are* 2,630 equaw >«•«< 

TmIhI IN -*."'-« «IM«« IWl 
XiimlKTofflunin: ] 
EaTe height. S»l kimm,. 
Mean elr'vutim, 75 futit. 



Qroup ■' 

llmhliin.' No. 6. 

Occupancy: Auditor 

Building type: Wood frame il»i 
Fin- deWicatwn: C. 
(in.ijiiil aare: 2,600 fee*. 



Roof: Till) on worn) ihwlWllg 
Trusses: Lidit wood 
First floor: Wood oil wool joiri 
Foundation: Concrete walls 
Exienor wails. Stucco on wood fr.nir 

Window* Sat known 

Contents: .Vol known 



I,a,iLBKc 



Sin 
rural ricial 
(par- I |x-r- 





140 

tnn 

.■-, 

>,IO 



o 



ino 
o 
o 
o 
o 

100 




Blast and fin.'. 

do 

,lo 

do .... . 

do 

.. .do__ 



>,"nw. n1 fuioi^so' 



Remarks: Building eomphieh destroyed by blast and fire. Photo 36, 



fin |irolrrlioii WAS flirni shed for the main 

hilildinf! ">' n atendpip* Mini btJM can :ted to 

it v wilier supply. 




Them went also several 



italic Innks uud sumic, hand pumps. 



^v-i.,1 Jtgrtton „„,„„,„, .^^^ 
noted in the debria, 
A. FoUowrae b ■ tibia of firr >n,l l,|.„ ,)„_, 



n/arenouM 
School 

Machine - Bj ■ ■ i ■ 

Storjaei .mi maali l iM - 

M.rlun, BbOB 



'.. Additional information on construction and 
, damage mil I,,- f,,un,i in Figure 6, Photos 37 




through 49, and the damage analyakab,, 
follow the figure. 



8- Nagasaki romnwmal School. <;roup 10 

a. This waA a group of «x buddings located 
brtwren 3.300 feet awl MOO feci Bjart lwaal of 
C,Z aa *lio«n 11, Figure T> It w.s composed of one 
hcacdy raustrucicri. rartlitpJakc-reiHstant, reitt- 
formi-coorrHr structure 1 Budding I) with si, 
.djoining diop > Budding 1 aa 
and-«teel eonstnjfttoo; a separate cmcri-li-end- 
flcel stroctme (Building B)j and four ■ilniilil 
buildings 00 rown-ti- bundaiioiis Buddings I. S, 
6, and 7.. TV plan area of these buildings was 
3MW square feet. All Wrrr damaged bj a 
■nation of l>l.-i .ml fire. 
4. The ni.in itnetan 'Building 1. Fig. 5, 
!'l„.t.^ ti 10, nd . 1 aug^ rtrasttual 

md considerable .iipcruVul ifanngi The trim 
in this budding h ,,f »,„), „,„( |Mr , „ ( ,,„. 
Ih-.ruig was ,,f wood „u ■Vepttm mil, «■, mr apnea 

AH of the rombusiihl, in.i.nul raj rani nd bj 

lift-, an.l oil, 

■ -lu!„ .,,,1 »„|l, ,|.|„„,„ j. B)(1 | V1) |u 
f" Wm nanac ,.., , JN ... 

"" ' »*«wl by bl.Mi. On or a 

I OBOOUI ti -.1 if,, , tt -,, 

r ' n " '' '"'I I Btdldin, ;t Bnildina a 

""""^ * I -- .- „,,- 



walla. The column? were rovered villi eoneM 
for fire proteetion, hut the trusses were liarr, H 
building suffered rfjtisideralde Mrurtura] damaj 
from the blast and fire wbirti ai$o damaged 1 
oumlier of tl„- machine tool?. All rombnaon 
material in the floor and roof was ron^'itned t 
ire. 

it, Buihling 8, a machine jimp, »a- .not* 1 
sleel-frajneH strurtuie with ennotte panel wan 
The roof was of wood, tile roven-il, aiid 
■nppnrtad on unprotected steel 1ruMe». U ad 
Eared structural damai;,. by blast to Ibe r* 
--. - .,.;::.. ,.■,,; .4ni,' S ,i. ik.ilb Tfatft * J 
also some slight firr damage to lite roof >"'*' 
uud to enmbuslibb? eonU'i-t* ol the IhiiIiI>i(£- 

a. The four wooden building* were M*f uoffl 
ilaiuagnl by ldafl and lire. Three "I &* 
(Buildtiur* 0. ft. and 7i were used »> ninflui 
-hops and one (Bmtrfing 1 1 For niistillai""' 
itnragc There waj no tn idencc of the ptme& 

open Same device*, Ion Builduig 7 not 

1 r hunk Hint lb,- "i 

Uiuiafaniirrv 1 i,nl<| Ituve beennie 1:"" 1 " 1 ' 

have rantltod in the stun of lire whirl, migbl '"' 
apraad to BuHdinga S, 8, and s. 

'. Thero waa no ovidenee llmt Bre apt* 
ilir flrH-rosSslh-e building tram bunting 
buildings 



,■:,,! 



u 



■-•:■ 



LEGEND 

State* DAMAGE sjbi»- 

iSrtl TO A0OF5 

It*t1 




50_050ip0 200 FT 



PLOT PLAN— GROUP 10 

HJtiASAKB JtfAM 
«ta>JT ft 



n|mBulon»: IW1 liy 86 feet. 
"■,„„,„l (liinr i>ri'«.' 'i,"'" 1 Kniaw fwt 
,,.-> t\uuir fci't. 



DAMAGE ANALYSIS 



■[■ I „f.l ...MMI-ljLUirc I 

Number ol Homw I- 
Iteve beitcbt: N»^;»»" 
<St cl»v»t»o: 7(i reel 



nrniiji |M 
nujMtti^ So I 
OcouMng W«rehoi»* 
guiding i,|, Woed fmnu 
hire ounfiotjoa: I' 
Ground an ,.: H 





Bunur 


— 


itawtfon 


Stmo- 










riml 










-■ 


i|«r- 


(W 






etriri 


DMtl 






Rttof: Wood 


, 


100 


Buutl uid firr. 
da 




'[ L ;ij.w >: \\ atnl. 


100 







Ciiuirili- U(wni 


100 





da 




Firvi Boor: M<whI 


too 





... iln 




Futiikilnliori: He hi furred conrrrt.- 








KvtiTkir wall*: WikhE 


100 


Bin-' and (in 




Wifnlnu*- IVbod -4i-li 


I, 


ISO . 




f tautcntK \l LM , t>IJjuif t ou5 





too 





Rrnurk*: Building complctdy >li-mnlL-h«i 



■'■ i . .. 



S7 



DAMAGE ANALYSIS 



Dimem - --' ' ll > '■' l, ' H 

Ground toon-area: »■■' - toe1 

V~iit.iI are*: w.:m> eqnati leol 
Number of flew 
EtiM>hri|cht: 40 foot 
Mimm deration; JO («l. 



Group 10. 

Building Mo a """" , wnUipgj. 

Oil lllllllli-v Si'hnnl 

BuiWtne type: Ki>m«>ri'<'d kuhjtoW 
Fir* classification: R. 
(iniiiiicl naro: a, 7IID feet. 



[El). 



Cuwtnictlun 



Roof: aHWhn-mfnrmlrc.inT.i. -lnl. 
on kaiitirh.nl. M- by 1 S-ineh prdn> 
mod 1«- by i.'-iih h RinforeM-coo- 
ctt-ii* Itraro*. 

Column!' ?J- liv 2"J-uirli rnoionjed- 
concrrtr. bottom siorv. to 16- by 
HVinch rrmfoiml wmcn'te lop 

■tOf* 

Third' fan*" S-iBch irinforeni-com- 

crele slab cm haunrhnl. IS- by 15- 

inrb beam*. 
Serond floor: Rrinforrrd conen-lr 

pd«T* uiit l»- by 12-int-b rr- 

mforerd^oncn*!^ brama. 
First floor. Han*' a? n^ond floor ... 
Exterior K«]k lu-inrli rrinfniwil 



OomBKr 






<prr- 
■mU 



Interior well> Reinforced n>ncrrte_ _ 

TTaxioar*: Steel amah. _ . 

Finish Plaster and wood . 
Coelrots- Machine* on 6r»t floor 



20 




Stiper- 

!,.■..! 
IBM. 

cent) 



if. 



Blast and Ere. 



.1.. 



Ih-^cnpl'Lir i if i iiu mini" 



100 

so 

30 

100 
100 

30 



Fire 



Concrete spalled olT Iwam ami 
girder bottoms. Pboto 43. 



Concrete spalled n!T, exposal 
reinforceing rods. 



Concrete spalli-d off U-nni» 
girders, and slabs, rxpn*inf 
reinforcing rods. 



lliwiitimw: I"- "> ''■' '"''' 

,. (ll i„i l II ■ mo» B.S00 mmn rest. 

V',.,11 hi * MO" in, mm- foeL 

gave height: 28 fcel 8 inches. 
\, Jm cl ww 



DAMAGE ANALYSIS 



Group in 

Building No 3 Inn 

Ocetmiua) \ii,, | llri , i.., 

Iti.ddmtivi.. ft 

-■■ih. mi,,],- C "' 

Ground US 



do. 
Blast and Ere. 

do I 

,..do. 

.do. 
Firp ami debris. _ 



! as second fluor. 
Chippcd and spalled 

do. 



Remarks. Building in good nbapr atrurlurallj. Hmite. 37, 38, 40, 41, 42, 46, and 4S. 






Boot, Wood 

Troves: Stod 

roliminv Steel who roiirrcte fire- 
pr.wfillg. 

Kir-i llrwr WimhI . . 

Poandalion RriidoretHl cotten 
Exterior wall*: '.t-inrh reinforced 

Wilnlim*, Slrel stt'll 

Finijdi: WVhhI and plaster. . . . 
Content*: Mdibilit' louls. 




Consumed. 

.Spalled concrete. 



Remark*: Photos 37. 40. 47. and 4S_ 



DAMAGE ANALYSIS 



Dinn-inum* Building .-, sl j i„ 4j f ,.,., . Buijjijjg 
•.. [I'.il.i],,,-:' a bj iTfret 



Total 



0/XN) aqnare fret. 



N'uinUi „i tiiK, t > i 
»» hrigln: \,„ k„,™,i 
M«atl rlfvnl,,,,, 71, [,,,., 



fiiTiup HI. 

Binldt'^ S T 'd r 

OtT-uponcy: M»fl: 

BuiliiW !> pe M .«d on nmmtr foundalioo. 

liniiiriil «piv>; 3,700 itrl. 



( oii-tnirll.il, 



l ( ""' Wood 

J$*<* w, B „i 

..?'«"■: H.-ird,,, ,-,..!.■ ,.. 

Doaoreta 






1 "lllliUl ""-"'IWriHl II 

<w '''«>;•''■',' 

« ""'-.11 nmrl 



Slrur- - 
mial onid 

- 





100 

100 





II 





Eto«rif4io& cf 



ioo 








UNI 

HN> 



Blnsi and lire, 
dp 



Fir, 



do 



■i 
""imk<: Huilduii;* foinplotolj ninsumwl. 




UAMAGK analysis 



Dunsiuknu: \\'~ oj '-' '' |, '* , , , 

Ground Boor iw*: :.. wpan wot- 

Total ana S.000 -«i ""■■• <'■<■' 
NihiiImt <■( Boon i 
Eave hciglil : IS i" ■' 
Mean deration 70 fed. 



r..n*lniel»"» 



Group 10. 

Building N'"- s - 

Orciipiuti-v: MBctune shop (DJ 

Builtling type: Steetfcune, ' o*l 

Fire dasaffiCStiatU C. 
(SmiuiiJ win: 3,0011 fret. 



H-ulU 



Roof: Tile »li mod 

Trusses: Steel 



IlHlllIRl- 



Supm- 

tiira* firwl 
(B«e j»r- 

r,,ii e-mil 



Columns. Sled 

First Hoor: Krinfnrenl rotirrrtr 

Foundation: ITilllh render. 

crrie wall nn spread (am 
Exterior waits Vi nrh n-i ll [or. n I -. on - 

Crete trail*. 
Interior Trail* .Vuivli reinforced- 

Crete vail 
Window*: B t a d Man 
Concern* l^i lu- 



ll 
80 

II 

:. 

SO 

°l 

II 





too 



ft 
a 
id 

a 

.»' 

100 

too 



pB w r tp itai ol rijiniHUf 



Blast ami fire Completely ilcmotithad 

Photos 39, 43, ami U 
Blast Trusses rrippled down, lliotot 

43 and 46. 
Flmto 43- 



B -■ 

do 

Blast ami 6rc___ 

ilo 
.1., 



Crack in walls uml -|ml|..f 

stllrco. 
Buddimr racked, east and a-si 

walls failrd. 



Frames destroyed. 



I •,..,-,. Budding radrad I* UMd ■ ..n.i.u-i.i.! i- -i~l btHMd Photos W 13 M ... mull'* 



». Nataaaki PnsTo-ture Prima, (.roup 13 

a. Tins sroup of l.i builriinc- hi- Inraliil ap- 
prn-imatrH 1 .1WM1 frft (Kinli of I iZ on a lull ap- 
proximately 60 feet almvr sea U-vrl. The prison 
huihlin^ -rerc ^urmmnlrd hv a reiidiirrrd-coiiereir 
aall 1'. ieH In h.-ijilil 

i. Thr buiMlhes were ol wood-frame construe, 
lion and ronnrelcd by roofcd-oier walkways. 
Thr reli block (eiirhl liinlilih^- numbered I on the 
plot pbui.Fic In aa-nntst meted of hrary limttcr- 
Iramnl nob and wnmMrsinrd anil* OOttrai mil. 
remriii »iurm [f.iililnii: i wn- (hi- only I a ll am j 
hiiihlliu; in the s*n>[i|> Hinlilme 4 n . an tuidrr- 

ETOUI1.I cell W i||, „ M |v ll,, tiiuln | poof „) K 0. l|„. 

psacBna Tht b > . .1 a > I ana of 

lppn.ximin.lv ■■(..noil ..,,;. . . Bpooffloamaa 

and types an- a* follim* 



r. AH of iIh' ImihlLrtp- m this group were dr» 
81 roved by blast anil fire. Only the fouiidalita 
nails, tin- concrete walk and rorridor«. *" 
slack, and a enncnUi- ntef unk near Bull 
mnaiiiiil. 

J. .Since there wen- no dwellings in the site an* 
from u-hieli lire might have spread, ami lite 1 
loeation on a hid formed an rllertive Ikuth* 
againsl exposure Hit's, il w pndiahlc that the 
ol tlir fire was primary nidiallt hllll fw 
atoniir IhkhIi. No flush hums, luini-ver, ' 
oljscrTttl on thr confl 

' Nil data could lie tililailuil rrpirdiug l' n ' P"j' 
it-iiiiiti. hut several suiall sialic tanks »" 
' Figure 7 sbova soom detail* of Una .-..ikti- 1 -' 

Willi. The results of lests made nil e trie X* : 

tvinfnn-ini.' riKlsfnun I Ins null are given in ^ 

] nf ihe report. 
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4ST-* PHOTO NUMBER S WE* 
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PLOT PLAN— GROUP H 

FiBirne * 
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"> iniitw i»iiiHHii"ft' 
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OF COMPOUND. COUP 13 
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DAMAGE ANALYSIS 




Dimensions ISO bj MOfwrt over-all. 
Ground (loo, kmi IW« «T»» fMt 




Group 13. , 

lluililiiij; No. 1 (N strueluri'sj. 




Or. ni.illK'y: (>U WOO* 

Buitcling type: Wood frame (l». 


Total area: Hi,473 miliar.' [ml 




\umhfr of llnors: I. 






Bare hrighi N '" '■"" M "- 
Mean elevation ''" '"■'' 




Gnmud ei'ro: 1.000 feet, average. 
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Ifc-iKTiiiHrjn i>[ itnthrUfr 
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nmtl 






Roof: rdermunr:»uwi»didwatb.uit!. 
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Blast uM.l tirr- 

do 

do. 
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Kirvt It— r Wood "ii timber jowl in 
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n-11* OUUUJOUI in rorridors. 
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do 

. .-do 




El1erk>r walk: CoOCTOtS ploatct OB 


100 







braw metal Ulh on wood framr. 






do — - 




Interior wall*. Seme a* eiterior » all- 


[00 







Windows. Plain rjass. »'eel frame* 


11 


100 


do --=— 




and harv. 










Finish: Not known. 


It 


100 


do 






(1 


100 






Remark- Group of $ iiuilifirurs r 


miplH. 


•ly destroyed by Wast ami fire. Photos 51 tbrougl 




DAMAGE ANALYSIS 


Dimension*: 24 br v. 




Group [3, 
Building No. 2. 


Ground floor arm 4.1.T0 «quarr feel. 




Total ann H.272 wmarr f<-< < 
Number of ftiT J 




OrruparM-T: Qfnees anil supplies. 
BuibW iVpe: Worn! iranie (E2). 


Ear r height- Nni known 






Fin* rlatesifirfltkiT, 


: C. 



Mean elevation: M(«. 



N] -* - ~*"-'!l ' ■■ 



!■'■ 



Konl Til, M mod >li<ailiin)! 
Tru*-*~ Wood 

?Wund Boor Wood on wood joi-i 
Find. Boor I 'oiiiT.'lt- mil ,-nrlli 

Fmindauoi. ,dl* 

Exterior wall<: ('oiiiri-ic put-nr on 

DM 'ill 

Not known 
Wiadoara I'lnm ilaaa, natal lr„im- 
Finn* Sol known 
CoBlaMa No) known 
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BUal uh. I fir... 

.1... 
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.do 

<h, 
do 

.1,1 

■ III 
do 
do 



Ih-nipian, id daroaer 



I'll,. I.. .Ill 



tornado Bnfld .i,,.|, ,,, ,„„,,,, (> Mllsl im[ ^ 



Photos SO mill M, 



21 bj fS r*Bl nvi-r-iill. 
feel . 



Total •»•■'<■ !■■"-[ 0feel 

bmbriRfai XotkMimi 
\' lnl „ ,-l..".i 10 foot. 



DAMAGE ANALYSIS 
Group 13 



Building 
0. ■ ■ 1 1 i,l i ,■ i Boiler rootp 
Buudrng type Wood (ram 
Fire rlii^-ili.olion (' 
Ground n-ni 1 IKo (.-,i 



D 



Ml 



Root! Til, on wood di.atliinj; 

. Wood 

First ll'w.i Coin-rete on earth 

Foundation- Co&creU wall 

Kurnnr walls: Conerete plaster on 

J In t h 
Interior utdl- Nut known 
fflodowa: Not kuowii . _, 

Kllll-li \,il know II 

Content*: M.-atu liotlers-. - . 




Remark*. Building ennipletely destroyed hv bla^t and firr. Only remftitrr ' ained 



DAMAGE ANaIYSI> 



l>imriKRin»: 2(1 In 411 ( r ,.t 
(jmuial tlmir inn' S4K) -i|iiare feel. 
Toial arva: MKl ^juare ( 1T t. 
gaajberofBoota: 1 1 iinilcrETniiml ■. 
Uvelicirfi, Nut known 
«eaneh-v«lion: BO | w l 



Group 13. 

Buililins No 1 

Grrupam-y; Kn-ruiion «rll 

RinMuifi tyjir: W.m»1 fra; 

Kin' 1 la-»iiiiai 

(i round trro: 1.0110 feet. 



t',ni*lrurl„,!i 



t!*,'' T '''' " m, '"V on wood '.deal liing 
u * Vv "''ii>v llllll.n 
V'Zl"," M f '"'"-"'te wall* ,1.1,1 II.-..I 
f." ""'"I ion (•„„.,,.,, 

,; ;'""r «„ik (v,,,,,,.,,, 

] '" r »attK \. 

""- ,1 s 

"' ' \olk„„„, b 
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do 







*•»«*■ 1 ,1,1,,,, di will, only woo*-- root afcow P«d« ^< -"•"•"" l * "'" 



'wain 
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DAMAGE ANALYSIS 



Dimension! ISbj 30 teel 
Ground ltoor«r« >'<" '<!« ' 

. ..,.,,,,- fart 

Number oi flooei l 
Eavi- Iii'IkIh No' *■"""" 
Menu .'li'i .ii i»i ' 80 U-i-i 



Grottn 13 

Building No- 8. 
Occupancy: Store bouse, 
ftiiildinj.' type: \\mn\ fniiiie i in 
Fire chta^uTOatton: C 
1. 1, »i 1 1. 1 nero; MMO M 



Roof: TSe> rooting <>n wood *bratbing 

Wood 
Fiat Floor: VVn.nl on wood jowt . 
Fourulalmh t'nnrr.'t. wall- 
Exterior aalk Concrete piastre on 

metal lull 
Interior wall*. Vol known 
Windows- Not known . . 
Kaaas: Xni known 

Content*: Not known 
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tunt] (trial 
(pw> l|ier- 
mil) rr-t.ll 
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ion 
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too 
too 



Blast and fire. ._ 

do. 

.do 

..!<>- .- 

.1.. 



do.... 
i(o.__- 
.io.__. 
ill) 



rjateriouoa irf .lainaie 



Buihbng eomplelrly .leitmyed by Mail and fire. 
DAMAGE ANALYSIS 



Dnwaaw! lOkj MbctvfoxD 

Ground floor ana 2.510 *<oiai»- feet. 

Total area: 2,610 tqiun fret 

\und*r of floor- 1 

Ea-« , F; i own. 

Mean elevation: Ml feel. 



Group IS. 

Budding No. 7. 
tVeurwtiey: IVorfe simp. 
Building tv [»-: Wood bum 1 1 

Fire rln— iliralion: C 
Ground zero. 1,200 f«-1. 






Roof: Tfle on wood hlit'athniE 

Tr.t—- \tond 

Kim timjF Wood nri mod Joial 
Foaadal « (l nJ 

Bxkeriai null,. Concrete pli 
tin "nl lath. 

walk Not known 

W "" 1 "'' la] frame, 

and barv 

Kmi-li s„i known 

CoatanlJ Ni.i Icnowti. uiarliinervre. 

mm nl 
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do 

,1,! 

^11 

'III 



"""""' ,V,ll,ll,lli "■■ "".v •/<«(«* ■ 



Siliii"! f " r l!ii '" 1 "'"' ,h,n,n ' < ;rt| up II 
. Tin- iroup "' llvr buSMings "us situated 

il|| , | , l ,„„ Jlll i..ly 1,000 fool Bprtheasi of. V,Y. li 

tonBotted of. -r trxa 1 ilu - -tin .v rosaJbrocd-conerele, 

and four one-atoty, » 1-fraine buddings. The 

,,,l.il plan ill''-" »"- "I '■ '.> ! -■■"'"" -<J>lar.- 

fert 

J. Tin- principal budding (Building I ih coo- 
-i g hn'Ii'h I of roiuforrcit rouen-i.' with n iiiuL.i tr,;~ 
„„{ Tin- ll°or ""'1 " H 'f bom wi-rr haunt-hen 
at the cidninn line- ilMiotn* fib and 70) for lateral 
■uaVning During the course of the war all inter- 
ior partition null-, wood tnm and w.tod Hoofing 
m removed in ordiT to ronvort thr 5ri1n.1I 
h.tilclnu: roio 11 liftiit nmcliirii' sliop. Mxdnnn 

»^rr jiN -dill.'il in one of tlii- wnod-fmmr 

strartiin- Itnll.lilij; .t). 

r Thi' HimagT m nil the buildings wait se*m>. 
Tlir lfln>t iiuiE.-Hl Htiiltlin^ 1 in a northerly- (iin-c- 
uoii. frerttiriti^ iiliin^t nil the rolumns betwrea 
thr fitm uii.l tliinl doors. Above the third Boor 
there wm no imern-edtate rolumns. the wood 
rr».f tru-- -11111,1,. .i the rutin- width of the hiiiMiiw 
The eolunin. on the l.drtli m>.l ~ontb walk abore 
,i il.Kir luii- Ia1l.1l eooipjelerjt and sectiots 



' ■■"'"^ '■"""i"" 1 'I11.-I 1 

^•^"ndbclo. Th , ml 

' ' lir " '" '"■ |l1 "'- "t" 1 '■"[until Iitll t I fa 

;!"'"" - h| i II- »nd brj m -.( I 

FignreB Photo, M H ud » through i 
tin extern nf iliininir.. to tin- buflding 

ttt lit- wosconfinnj in BuiWin* I i.. n, 
«Ml third l[.»,rv and t., i|„. m ,- 
apuiwd that Hi, iir.. ttmrted ntlw on tn, land 
Boor « in il., r<».l „r,,l -,„,„,[ t „ ,i„ .,. 1 „ llll a , rtl 

via tin- ..[leu -lairnui TJie roof IriL- 
romplfirly ooaaomnt, m ».-)] a. .11 ran] 
ttintmal on th i inm) flour*. 

r Thr worKl-frwnii- liinlilinj;. ».rr totally de- 
-ln.viil by fir>'. 

f All ftmh t nriw ..( ii^ wan «ttnleiini ta po- 
uae> The CTwip ma m.i ripoaad bt 
dweUiliEs 

jt. Firr-protertKiii ei|nipn: nftnndl 

static tanks, banij pumj*. aJnl a few . vtmeuisbeTV 

A Tllr damap- an«l> -.- *h«-t- fetl"«ms Flftorr 
'. and Photos B6 l! H grre additinoa] inlor- 

matMin regarding thk group Th# mulla of testa 
niaile on r*^ieretr and rettlfomuc *teet rods from 
the itall- of B. itl. In- 1 arr pxin in Yohnaa I of 
-; v ; . port 
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Ground Bom wmw/'f 
Number of floors I 

Ki.v.. Ii.'ii!lll » ; ' , ''" 1 

dm > BOW" 



DAMAGE ANALYSIS 

I ii imp M. 



I .mill I *. , 

Building No, i- . 

Qwumncy: School ni.i-'li "hop. 

Building type RfflnTorcct! concnrto (B^i 
Fire , Ii— ni.' .iMur It nd < ■ 
Croiiml ».iTii I.S'Mi fi-ri 



DAMAGE ANALYSIS 



.„.■ hi by 1 ii 1 tecl. 
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T.itjil U ii' 

£.$& ">w 



Group 1 1 
Building No. 2, 
Qooitiooqr: School 

[iiiildmi: typ* U | (,.,„,, |, 

r in- rlii--.tH';n i 

G ".I Bcro I HO feel 



.-Ul"-'- 
inr.l Orial 

• *ii-r. 

mil 



Cause 



Roof: Sktr n»finc"» W«l 
Tites*- Wood— 

Columns: Ki-intorrnl eon 

TTcml floor Vtii.h mUCtfUea- 

nete d»b. , 

Srtood floor 5-inrfc iwoloiwd-eoft- 

rn*> slab 
Fn>t Boor, i ■""' 

Koumialioii Kauifanid "inrrrlr 
Ejt«iorwaU> *.i,,.-]i n-ii>f..n. ■ 

cntt- 

Inimor * alls; H'lwl lath ami pi 

Finisir Wood Booting ; plaslrrrd » all* 
Content*, light marhnir Mob 
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AB roofing dw 

50. 
All tiussea collapowl and linrti- 

«l. Ptiolo H 
Photo* IK". 65. 58, 88. inol M 
5Ubs and lieams fror 

Photos ■">. or, 71. am] 72 

j«Iabs anil Iwanis slightly liv- 

turpi! . 

Sliidii eraeks 

Gr,-;itr>i drgrrr c>( dainap 

above iliinl Boor Photo. 

.v, 58 .mtl B2 

,ved before 1) Aug 
( tlass broken . frano- il«'-i nra 
Removed lieforr 'J Aug I'l"' 



Dvfarii 



K,mark» Wood Boor aad uitwior wall* were removed !» m>tJl machines. Figure 9; rbotos 3*. 
57. SB dimiizh 7i. 
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K lr , : Boot Wood ll.«.r and HWU 

|«l m.i Reinforced i ■ 

ml!- nml iiiit* — 
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n wull- Vol known . 

... tJrtaib available 
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Remarks.- Building completely destroyed, by bla-r and fire. 



DAMAGE ANALYSIS 



Duncan*. . (,-, i 

(iroiitio II,-., m,; • 1,7,1 4|luri , („.,. 
Tnlid arrj i.nTO square f, 
Ntlmlwt „i tl.K.r- I 

-lii Not known. 
Mnnclrv.uoii: Ml frH, 



Group H- 

Buil.i j 

Orrupanrf : Marhint- -luij' *rbr>ofl 

Billldi:. ■■■■■■'■ 1' 

PlFr <-la.4Slfil^ I 

Croun.l tcro. I.SflPf.fi 



Tnti nt "V"-*'"" UI '"'" l "" ,! 



*H T,l„, 
^ni»^ H 

Kim! ,'' W, ""l floor 11 11, 1 im-l 
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( '"'.i"^ ? { ««><"«il-»wiWiUi 
" L vin 1 1 ■ took 
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i(l '"""I-- Building comnlrjldj .l,-ii.-v-l bj hU«« «i"l *«■ ' :,s 



DAMAGK ANALYSIS 



DmMnbnK M by '■<" fool 

T vr* 120 sutn>'" fii' 

Vutulici "I ^l <, " ,, ' 
E»v« brig) S ■ «" tt " 

Mcail elevation !■» ri'rl 



I iniiiti I -I. 
limliliiii: NO. 4- 
Owuminpj Ujirtow. 
Building type Wood tranw [u) 
Fire claeaificaikni C. 

(i round «e»: 1,900 feet 



.coon 



Roof: Tile on wood 4icalbin|E,-- 

T- — 9 \VrK»d 

First floor- Wood floor on »■«"' J'"- 1 
Foundation: Conrrvi. « .41- 
Elterior wall-: Wood 
Interior walk V<>( known 
Winikrws: Not known. . . 
Finish-. Not known 
Cuntenis: Not known 
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Remark*: Bundine complclely deelrojed by blast and fire. 



DAMAGE ANALYSIS 



Dini>iL-ion>: 10 by SO feel 
CJroutKl flour >n>: 600 *g,riarc (eel 
Total htm: 000 square f.-rl 
Number of floorv- 1 
EaTe height Sot known. 

M«Jl*Il!bn SOtrel 



Group 14. 

Budding No. 5. 

I lea i pancv : La i-atorv. 

Building type: Wood frame (Dl. 

Fin* cbtssiiiwioii: ( ' 

Ground uto: 1,900 feet. 
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Blast iml fire. 
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Firsi floor Wfnnl floor oo wo. 
Foundation: Concrete walU 
Estcrtor wnll- Wood 

lrii.Ti.jc "Anil*. Not know n 
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Besutrki: BiiiIiIiiil.' rumpli-h-lt ilealroml by blunt ami lire. 
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■■rakero- <'ii.hfdr.il. Group 15 

'II .'I'. 1 w ''"' ^'""' biiililinv'-" in ibis group: 

. "' llli-illiil II Xiliool, Bud two e Jili'lcly dflliol- 

'IhM.'i '■'"'" " rwUohwo.oeh.pd Tl... 

■ iiv nf tin- other oould nol l..- deter d, 

"!.'''' Son wise ** *0^ 70 -l'""''- "■"'■ ' nw 

^fj limit* of tbii »?oop "'■"■ t,800 feel end 
.." jot) feel noriheaol ••(("•'/. The location io shown 

i Thocotbiilrid Building I I Photos 7:i ihroiriih 
.,' IU1 . ton I"** 11 *'" l l»ilir church in ..iipuu. 
I, „„. eomtnwted for the mflol l"nrt nf brick and 

A Tin- r.K.1 «n- of lib- on nwxt, rarrinl 00 

«,h»1 irn«.~ PJ»d cotwreU jjji.-r^. I< had niaasivr 
l.uol-liiiicini,' wiilK. battrosaed in iho nuivpniioml 
tiianii'T of I In- ,v l 1- "f -ini'lori T»n towers, 

nth euppod bj ii r. i- il :ijn.nuirnaitelT 

'24 Wt *olfnrv at lb.' fwi*. 1 . w.-n- liM'rltfd at ibo 
«i~i end "f Uu -irurturi'. one on m«di side of the 
ratnnre. Tin- liuildhnr was ™mpleli4y demol- 
ishrd hv hbut (lor of lln- .lomeft foil into what 
lu.i fHH-n ihr intarioi of the building, and tin- other 
*a« bli«™ to ilo nortbrirt, mliiiip down a st^ep 
emb»nknn'nt into a near-by stream. Fire eon- 
luninl all ibe rombmtlhle material in the roof 
nml floor. 

r Boil.liiL- >. tlo- parochial school which bad 
been tt*ed as a kutdfr£art«ii. wo* constructed of 
•nick ami rrinforcnl concrete (Photos 82 and S3) 
•ml *■- ■•'. .ton,-, hisrli. The roof trusses and 
part of the flonrinj; were of wood, and the roof 
«■* tilc-cntered wooil. Altboueh the baSdhig 



"■ I -IiiInIih^ nil. bin I .1 ,„ . 

woBterf) dire ,, | Nlt . „ f ^jj, 

Ul " 1 ' '"'i'- toiiui.-.- All ■■.,!, iKu-iil.l,, ma,.. 

M " ! " ' Ihi 'i ■■ ■ . ai .i hj Bn 

./. Buif.liiv- i and i wort rd •rood-fmt 

^ruction ami both mg ,,,.!, ,.|, ctmtrrjyed by 

I lir.- Tin ■ 
I iilihojr- an thown in I'L. 

i N..n> ..| theee IniiliiiriL'- *&• exposwl bv 
dwejfinga and u opeii nan ■ re noted 

in lite dobrii lr wtM thenrian Dooeladed that 
the fin* r.^iiU*'d from prhanuy 1 1 

•-.ii f..t ii.. poop 
hmnd 

J The lebli- of Ifa ilanirtp- to huddim!* ami 
coaleni- t* as f.dl«» - 
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Additional infonnetioo tm llw *tructurea and thr 
dimage SBtamed by them will l>e foumt in Fipire 
10. in Photo* 73 and SI. and in the dantagr aoaj.ntf 
- which foil"" the fienre. 
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'■ ■ ■ 1 1 I j 
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Occui .v ( ,iil„-,|riil. 

Building om Sum [Fl 
Kin ckaafinttion: I " 
Ground urn i JOO fn I 
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• !l,nu Wood 

1 Pouudeiion: Shun' 
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Nmillu'r ■•( I'"" 
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Roof Tilf 00 »i>"d 

Truser*: Wood - 

Cafanuo: 10- by 12-ineb rvintimwd 

LlOtC 

Thin! floor 4-inefa r-mforrrd-eon- 
-lab dd s- by 14-inrh mn- 

loirid-eonerrtf brant* 
Serood door 4-uvh JMoforml-ron- 

rrrtr -lab "" B- '»T 14-inrb iwn- 

fmucil uaarrali l»-aro* 
First Boor 3-mrb trinforrrd runrrvlr 

„„ nj. >, T br*m». 

F"imilatWjn: J'J-inrh Itiltfrt*" r '"i- 

cute . 

Eltrriorwalh: 12-mrli IwkL 

Intmor xall* Hurt, al-o ptaattr 
Wind"**. WihhI .***1i 

fFood anil pUrtrr 



Group IS. 
BuMog No. i. 
Occupancy; School 
Building woo Conoxoke 

KlIV rl.l*>ili'"ltK>"' < . 
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("i.ni[>lri-!i destroyed 
82 mid 88. 
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Suprrslructurr sheared lot 
•recn lir*i mid Meood floun 



Si i ptnrt ruc-Uirr dieaml brtaei 
fiol »ih1 sx-oml floors. 
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Remark.- BoSdtng o.mjilrirly demolished. Photo 83. 



Ii Sairojrama School. Cronp IS 

a. Tlii* ^n.ii]i constated of mo tfcn?e*5iQrs". rv- 
inlbnrrd-roilrrvti. building*. ?illiat«^i approximale- 

I in t k.-i nf (IZoii u bin apnroxunat 
fn-l nlmvi- *.n tiv.l. Tll.'V tifn- ol parthqiuifci?- 
TWttUnt iIi^l^ii. ottW to tlgtod Willi ht'flvr roJunms 

»*t prd<i» Biiililiiij: l wis bud ool rougbfx m 
i If ifaBpe "I the letter "Z". Buddina 2 ■»• 
(Wlangulaj in s|»|h- wiib (»i> additioos to Ih? 
■iiUiiiins; Magonrajn Tbr loud plan am 
*»* •|ipmxun«t..|y lfi."»1H( «|uan. bet. 

* pwm a.Tiiil Tim or ■ cams] maytdm 1ta»« 

"mlilinpa ■wmi-d hoi to have ^u^iaim-d wriniis 

■ml duiMLErs but • (boronBh inv*9jij»ii"ti 

" l, '* 1 ' , '1 llinl nlln.^l nil ,,( ll, , [.Imiiiu* ami nwl 

»in» liml been bmotnrod by tin- Msii. A por- 

]' t ,f il n>t end of BuOdlng 2 m .v,-ak-oed 

'> 'l«- 1.1 i,. i „„,| eeJuuMed <.i tome time between 

*• 1 8 SflBternbn 1943 and 14 OcJnba 

So . \|.ii,rii,i„.n ,,||,| W- ((mnd nirardinf: 

I tlik furtbcf coUapw tt-Jtoa Bt and 

m ' II" «..i tuirway ol Bnlding 2 eolbuiaed, 

(( " "b" Uui rBU(u .|( „|| „f n„. r,«,| beami to l»- 

" ,| Www "I Urn ■bvotnral iu.-iiiIht* m 



both BmkUof* 1 and 2 areJa frarlnroi by thr bka 
The rrrtmri of ibr deforoiamnB of ibi« mrmbwa 
is ahoem paphmOj and by ow-am ••* ubl« in 
r.-? 12. 13. and 14 OJumn failurr- an- dl«*- 
InTml in rbo«of S6. 92. «od 101 and bram laduroi 
jg Pbotoi Si 1 1 17. awl 99. 
t Fifror«rT^u«'«ariiio«pa«»<>/ibrbiiil<Saj» 

g« all floor* and in ll»«- «va* all rombmtjWe 
malrrod wm# roeaicwd. TV lw.!d..«> W* °"l 
opoia-1 I,, .i-^bnfr* « "ibrr rtmriurr- In ibr 
area* aiT< T uJ Ut fin- ri.-ili.nc eaold 1» fo»n.1 a 
..-jBartPdjeroritaiTroii^ I 
., H | 108 Sn«HM lyio.'al be d.roapr a. ih« 

lujildines. f^,..i, 

UBMdoIaWW 

,„!„. band ,-ump,. and «-nml **dta »dM»d 

^J Tr.^ ■;■;! », *. - 

bomb Ml atnaetbe "* "-' l, * l, " c '" ,hr * < ; ,w0, 

l:;.;;;U- p.,i.i,..,r.df l » I i„if, 1 .(mo. 

EJUS--*--- ';::; 

„WoU ,.-> Ukon fro* bctb »■""-,, 
I of i In- rope 
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DAMAGE ANALYSIS 



Bqildllt" \„ i 

Oeamuej Mum). 

BaHdiat in, Baafamd coocr. 

rtfr f Ib^iIu-b' 

htt. 



l'onrtTwt*.ti 



— . 
runl 



Roof: 5S-ine!i reinforrnl runrn-lc 
$Ubon 13- by -I \--irn-h re iufo re w t- 
ronm-ti- beams and 13- by 24- b 

rrinlorrfil-com K'l' ginhT*. 
Trusses: None 



Columns: Ueillfoirt'il cnm-rTti' 

Third iK.or: sX-inoh reraforeed-coii- 
oreto slab on I J- bj iil'-imdi it- 
inforeed-concreto beams I 12- by 

_ M-indi ri'iiifi>i-ri.|j-i- • ,-,.,,. girders 

' nW .i':.-ini-|, i [•nifiiifi'il-oon- 
'■■»■(.■ shilj mi l J- I,v .'1' -inrl, n-in- 
[„r. (1 |„., ,„,.,.,,,,. | „.;„„,, tt||ll ]2 . (iv 

J.ini Bom: Wood 

t'tundaiKH,: Bfrnforeed-eoni 

PUTS. 

Elterior n«|| 



x- 



I J-ilirli riiihf.ir-.il 



naafbrQCal riiiii- [»■!»• 



•'Hrrinr nj[ s 

and »«„| 
^«ido« sr StM ^ 

*** Wood and „!„,„ 
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BImI 

.In 
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Hl»-t ai 



SO [Sl»-i and far 
100 Bl»^! 
100 Blast ao<t fin- 



East wtnr faflfd upaanl 
We*l whifr faflr-d downward. 
Fbotea 17, -» B9, 93, B7. 
108, and 106. 

r..]i.nih- in rwst ami w«i 

•fap fnil.'d liv 1» ■■. 

WfSt. Will £00000* 111 T11U1II 

wing failed by shear to 
west. Photos S6, 92, 93, 
07. BS and 101- 

Heaiii-. ami dan* failwl due In 
*henr in an east^wast dirae- 
iii.i. Photos SI, K, 1H3, Oil, 
and KM. 

Sun rvjH' of failure as third 
Boor." Some slabs faded by 
HrparatiRg from hranw 
Photos Wand 100 



Diagonal c-jweksin ositwwing- 

.ntal rcaffc. at floor 

fax*, east and west wan. 

Phot— S5 w.. «■-■ »"• "d 

107. 



All sda* £«" Many 

.1 storied 

Srr all pboK* of mumr ol 
buddinc 



■* '- and 12; Photia si through l'« in.i 103 through I".. 
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DAMAGE ANALYSIS 



Dimension-: MM by 'I f«*l 

{ironml tli««c- area 5,760 Milan feet. 
Total urea- 17,250 sonar* fee.1 
XuiiiIht «if Mi" 1 

ght: 36 feet. 
Mean elevation: Sll feel 



Group 16. 
Builcrtng No St. 

0,,-iifiiillrv: Srheiol. 

Building type: Reinforced eoncrel* (EI) 

Kiiv el«— iliriiimii. R. 
i ,i..innl aero: l.lwi feet 






Roof r.'-uirli reinforced roiien-te 
dab mi 18- l>: 14-Sni ■ ceil (« 
cnnrri-:.- l«-nm- ami I-- by -I- 
incfe. reinforced eora 

Columns: Vail column-. 13- f 16- 
br 24-fndi d itrim lard umn a, It- 
h'v 12-inch to 16- by lo-inrh. 

; 
ente 4al> mi IS- l>- IS-indi rrui- 
fnrci-d "i"!-** licnm* and II- by 
lO/t^meb reinforced cotierci. 

Second IWir " -il'h run ['in. 
creic -In!' 0« 14- by H-ii-ch rein- 
ed uuaue te Ix-ani- anil 14- liv 
■ h reinforced coin-reic (ririi- 

FirM floor: Wood [Write "I 

- 
FomnU' i"'i Betnlosced 
Kt»cn«r wall* 12-lirb reinforced 

concrete with lirM'k pancl- 
Window* Bees! aaah 

Fmi*l>: H,kmI or. I pln-trr 

Contents: Sct-ool fumitttn 



I ^mt' 1 




mf wood l' f la itipparted by 

[i was oDOtploteSy di'moli-hed by 

"".'ill.' ""'"! '""' l "" 1 trusses Here nni- 
Maul- •"". 

'".'"■|l,'i- tun'' j .-i i ifui i ■ ii --■'.rii-r.- [♦■ buildings ami 

I ._ ...., r .-M.L_ll ibiul F.i I I I. I I FIT r. - 






[>«-rril*li'»i «>l -'aim***' 



Bleat 



Roof forced down into huil 
ins. Ka-r cliil ■ 
demolislii-d Photos 8fi ■ 
and HI. 



lj*ns;thwi*o crack in l>eamsi 
slab, Photo l"i 
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Fir- 
Blast 



do 
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Bln-I and tire. 
F'u i- . 



(racks ai spandrels anil <* 

lllll* 

All 2la^- e ^Ii"' 1 ' 

ihsinrlc I. 
.Vll interior finish -""■ 



Rem.. <l mid damaged thai ii may I R > rls~ ili.il as comnlelrij nelUJ 

■ end 108 through 1 18. 



13. Nii.as.ki Medical OMtn, (.roup IT 

■t Tin- group of buibiiiigi Iinused llie Nagasaki 

Medical Cottage Il wtu i twecn 1,300 

and 2.IHHI feel esel of (■/. as shown m Pigiin In 

and eambled "1 ,'« buildtuej hnring a total plan 

urm of 143 167 square loel The huililinga house I 

<"ins. tahorainries, dtops, and dorraitorun 

Two of iIm buttdirui **«n p i Hn . isth i 

- • lot i '"■ r" Moat of tin I ''n 1 ' I 

ink" in ii"' ^i"ii|> '"'I- luii pniTunl dii" " 'I 
ii-niilly by liln-t I lii" I 'ml i \ fm 

'I I 'ir- iknllliiK' 1 id hiiiih i.i I 



I ill 



, majority of Uir building ' 

id « I oonstruotiaii Tin-' were, » 

.'■■|]i destroyed by hlaal and B 



h. Tli 

f ill., btrildinga "'i re m '■ | "- i1, l"" v '"Vh' - 

eachotlier, 20 t.i :,ii f.-.-i. tlu-n- «■"■ '""^(j 

nrre suBicicntl) wgrrsiitcil muml.'' '"< 
..I ii.'iiiKil progresMTe oonflagniti"" "' 

\iv..iil„.|r-s il ompletcni'sa "l :l " * 

id nil oombuatible umti-riti! i" ''''' "'" n ,„„ 
miB consistent tlirouajioul llio W»» 

c. Tl 
group wna itmiiiniM 



iciii tUrouKliout iii'' ™ ■■ _,], 

nidi/ [uiid-lit'iirin|l-widl -""'''"m. 
BullditiB 10 1 1 l.-i'l l " , "' ,i " 



na 



lie on* n 



!>!«") "» 



„if,ni'"l-''.nii , rt'i.-NiKl-«i»Kl building rc- 

:l „i. ii.i.T.-tuiL' exaroplca of Ore ind lilnsi 

Bnikling H' tin mixed conenjie. and- 

..ii.-".i.'f> buil.lmir uuli 

,;:. and eetllng beam*. .-.i,l,nrh 

hii'li' m -v| >. . -iiiL..ti ..I ili«- addition .»f a second 

_ ( _ irl ]-|„. , .. ted "? tiinlh'f tense's 

i w.Mi "'""l nii'l l1 '*'. was blown duarn by 

ilic b!a*t and linn niiupli't.'ly nn^unml bv fire. 

b of ntnCoreed em 

ni il..- n.v line by liic blast iHmi.i I17 

, RuiliJjiiti 12. aliuif aaoqg tIi*' n-inforced- 

roortrli' buQdinp "it- itrmiiirally dairagr d by 

Ubuu anU'. tVuuliiu frames and tnTii wvtv dam- 

acrd by libcJ and tit.' I ail the seTWUS liiffllEtae 

bj bla-i wlmli deflected ib" oppa lialfof 

ikram mill u- alionn in !'■ ■ Tin- ndumn 

- vi'll ii- ill.- wall ami roof dabs, were 

/. Tlnw Jialt.1- i>( the Wtejl viull nf Bilikiilig >"iA. 

another recrJi I . iictun-. were de- 

bj t'ln-i l.ui tin- '-t'limnis were not effected 

» tla- damap. ruuhl not la- rlaiii.il as stmrtural 

4 Twu i.ibi-r ri-iufi'i' 
Binldi!ir> SO and 51, were -fishily dair.ag>-d by 
- ilauiBj:!- was restricted to mllap*' 
I u-l ami weal nail-. Tbc 

ttuaoa] Ere iurideoi «;,s noted 
"* 61. n ajjncial bunding deagnod as a rrconl 
"**"ef Wttll II,,. » u . , rrinloiwd- 

J"iii-i.-i.. .,,,„.,,,,. |- h ,. „„„!„„-_ „,'.„. f . UK H .ml 

"' ***' oaaemani ~n-.li.- protected «ub awmg- 

luft ' V|M « ' h '" "'"'" ^■' i, "'" 

r,t * p d "I lb.- tli r, led »• 'b- 

,l '"" Tt„- H,-..,! il, ,.,-. M.-rv lai 

- ,1 on .'.iiiit.'I'' T!i<- ontranor 

"" ,l11 »de «■„- pro ted l>v a «oBd I 

, »Ili. I. 

"inl «_ "'l".' 1 ' "MMinpti telj destroyed 1 

■Ii,. 



In... 



■• bi -H I a 1..- at k 

| •«" »'.i il. ride rn a wnal! wood-covered 

Il »li. h lllpll'tcij .1. -Ii'-v. ii I 
X| "-l Of I,, wmdoM sliillli.fs WW* 

■I" „ 1 '"" 1 t '"' il III! I III'' ■'"' 

i'l, M ( 1 '" ""'1 "Il «.f ilii'iu were btowu nlf by 

Uk i., , | ' "■■ I II in ib,. northwtsi 

""» si,,,.',' ""' -biiMi-i ivu pnilialilv loose, I 

,,, h] ''' ™« inn I.I.H II bj I'lii-' I' ""- 

™ '" M "li' iluii tin- heavj lln-li burns no 



l-r i|,Krlv l.,r,,„-,I tli,. ..nil,,,, „, . 
Window tpajnaj |.- :1 ,|,,„ K ,!,.., ^^^ j, 

.-iiinl, n-1,1,1.. material on tli.-lir-i taut sit 
«n- nidenl il.ni hbd „!- 
tnial damagi Tl„ oootaob nrnnislaH ,.( lank* 
ninl reiprence materia), -inni.' ai ii m ha 
i. -i,,. I racks aial -!«l\.: 
mrks ir,n- ilis|„ r t,il t.y h,-al Tim an- -m.ilar 
norac? i, | flour, alilamdi tl»- rark. 

emend only the rastrm hall itn n-.l So in, 
iM-rurrcd on tin- fl,mr. ami Iticrr »»- little rvalrin-r 
of clamaEF from Wa»t otker iltan dntorted «unl,m 
sasbrs ami dratten IJ<>«n "ff arvl • tumplrd 
• Buildin g - d utni«ud fin- 

lis rtaistrw-tioc! an- -mnlar it> tiaal of 
■rwrided. 
'ttj, ,.lt thru bin?.-* Afl of 
these a.-n- ?o. badll ni-i— l tital do ftaab baro* 
>o«wlrrabl> amount of tkr 
■cmenl CiaiA bad. bnirnrcr. been burned 
to a pi"fc»-b i- a-3 on the cspoard «des. in eoatiast 
normal buff rok-r Wind irU-^ illirnp- 
sateenlbs mrh tbiek ami of co<"i H"«i 
set b Seel frames u» lla- eaM ade Tbe eeasmi 
far thfc- »a> not apparent uiuV— n «a- a peecau- 
lion aeaimt UndsboV- li "a- m-tej ibat ibc- 
•iaes »a* not completely broken out. •- •«• tbe 
glass ui all tbe otber fire-n-pji.e UriMnef >, but 
was partly melted Tbi<- .-uiUuk «a- 
riosrreh as • o-tcI >ault Steel tarb 

. . malmal and l«mi,-. many 

b acre nndoul.n-.IK " lb **' 

.. i had h«.H» n-rmlnreeooi- 

nlctely ronsmned all <-omlaeJiiW. 

,,«! latdlv damspr,! llr .lau lee 

u,.n of tiiu-li 
od inm. mi ■ 

•,u.«a--M'- ■'.' , "- , * 

ine b lb.- oaaooij «-« «•" *e " r "'\"' ' „ 
r^cdtre.cWnsImp^^ 






. mrluilc 



- psvtt 
inner 



h«. ' T »^;:;;;";;::, 

[,.,i ili-iniii fnnii'li'-"'- 1 '" ,„,„,,„,- I'lu- 

,„ WOOdsUTI -'.l-l-n^' 

' ' , (,,l MA "I I b.» l.h.-1 »'-' 

5&-IM K MA- 



ul I...- 

.1.11 'I I 



ll,.l»l..-ll 



-.-: 



,,1,,,-h ,.:,- Iwdlt .li»l..rtr,l h,» lll.-t i.nd hud "I"""' 
bum, on >!„■ I.i.rk. I. m the live w«. imi burirnd 

„.„-.. .IV i.OI.II! "V, I,,,-,. e„>,,'te, '""'«"~' 

„f ii- proxiiuitv i" 11 l«irmn|: »'<>■« '*« *; 

TH» indicated IbM Bwttng 604 m* not Kpooad 

,„,„,- ,. .- ... I, nil I.JI ill.' hunting ->f the '"»"' 

st rue tun'. . ... 

k All at this widen™ ««nw '" '"di<»ie ,hJl1 
tifinK-nml are in Budding (WA wa* due t.» pri- 
mary can*-. The (MM ■"">■ 0*. -*"' 1 "' ''"' "^ 

m Building 61. Km de-inn-d '!>■' >'•> "J» «J 

the other masnim Jlhoa^ ■ i.- fintal 



iiiliI iliciiiicnl equipment simluilied lilici ,| llrili , 
imly. An exception in this was tho cbonu 
building, Building oil. where lift' damaged only'id 
stair li-iuliug to 1 1«*- roof. 

I Wat protection equipment for the group ^A 
■■ted of static tanks, hitnd pump-, and in | 
r.iBjui-li.'P Under niirmul riHulitiona lh.. |n,i t 
firii department would have had aeress t» i|J 
college buildings. 

M, The following table lists the extent <i( &, 
and blast ibunage lJ> buildings and fire danrngrt 

I HIS. 






Scfaooi and ilMHtiil >*■"■ 
Suxkmaa... 
Skatrrouii. 
Furaaat- font . 
t .atvranirr . 
!**T!rii erar mm 
WantMHM*. . 
Stodj hail. 
LaUwasorv. 

.to. 
Rm«<I ••all 



DJJliil, Lhwlfliaiiiui. Th ur IT -»•— "^— buiMla* aaiaban <* «*«*. aud dcmiti™*. 
> RoaT ft baa" ' l! ""' ft halamr H. 



Aildiliiinal information «n eoMtmetioB details 
and d&inagr in thi* group will be fiwnd in Photot 



114 through 12fi and in tlie damage 
shfets immediately following Figure IS. 



/iaiMiat ria-tftaliim. firm*? 17 



I dtruuab II; 13. tl IT il.TT.nei. 2a,; 

30 f ■ ..... v .i. e;< u 

itiTuuih ItO; f.2. 
!J 

■,:n 

H ... 
I«... 
J- 
U * 



Total 



■ n."> liullihmtn. 



1,140 


1, 14(1 


-lo 


Mil 


7W1 


i oo 





I, IBKI 




I ..Mi 


ma 


1,302 


non 


I 2im 


Will 


1,100 


1 III. 1117 


14*, OM 



MO 



> Hoof, 



' I unrnl fOOlj 



* ii troori roof*] 

:,i 



50 



200 FT 




mmm 




»•■"!■ 




ESS3; 





I'.-jry uy.-..:- - en a * 

& .-:-:.'.23 ■ 3' ft r _ 



J\l 




■;«D 











BrtiD >n»e£« » »* * 



Tii tntanjic "aw ««*"■ 



PLOT PLAN-GHOiP 17 
monsaw J»iw 



, 



ItAMAtiE ANALYSIS 



DAMAGE ANALYSIS 



Tula! itn-«: l : '--'- 1 "*"•'" 
dumber at lloore: I. 
EiTi-li'^'Iii Not known. 
Mean elevation: M. 



Group 1 ' , i 

HniiliiDt No.: See remarks for numb.™. 
i i,.i miim.i St-liool imil study hulls. 
HuiluW type: Wood hm (D). 
Kirn i-lii^liii-"liini: (' 
Ground aero: 1,200 to 2,000 feet. 



pi -fitiifiSfc ■■■ 

gJi D d ""> faefc 



i.-.-i. 



P !? 

Buildup Ho a 

-PHI 

Building type; Rrinj 
rnw dm 

Qromulsao 1,41m f,-..i 




Boof: TOf on wood «bemtMn*_. 

Trass**: I-'^'i »""•! rnfl 

First Boon Woo«V« flpwrtngon wool! 

Foundation: t'onerele. nrk*. and 

(tour fomiituii"" ■sib. 
Eawinr wall*. Storxo a 

frame* 
Inlcnnr w*U«.: Not known. 
Wnido** Plain ?!»■» in *ood rnun«- 
Fmt-h N«t k"«*i. 

5 li.pol equipment 



SO 





too 


II 





100 





100 





(1 



.1" 



All wood™ roofs consimnl 

lire. 
All iw( framing destroyed. 
No floor or job** Mm 

Found walls iif nil that iraa 
of the** 65 building. 

Only particles ol 
>tlKP"*p reruaui. 



„«s^ i s^^^«.^"^^ I s^«^w.»^^ 



fid 



I '.,[.. Ir'jrtn.u 



Strue- Super- 

turn! fi«»J 

[pw- tper- 

oral. 



R.»p( •.-lli'li n -mfnrred Concre te slab. 
Column- 1''- by IB-inch niriforeed 
..•'iv, exterior; 15- Lv lo-mrh 
HJaforoed oBoerete, interior. 
Second floor ftdneli reinforced eon- 
-Eal> 
...r t "onerelr on i-pprth 

FbujkUi Mill UeOlfiPrcp'pi oow 

Eiiithh *ill>. s-inc li rendisroed ron- 
m-ir between fotmnna. 

Interior «»M-: s-mrh n-infflrreil roii- 
<wtr between mlnniiM. 

'- Plain glen*, woisil fn»i 
li Wood truii uiul pjai 




SO 



II 

n 

40 



... 



Bls»t 



r >iii »un «i 



Blast 



Photo US 



Content*. Small ttodn 



100 

100 





I:'.-- ■ d !•■■ 
__.do.. 



H.-mnrk- KiiiMtiie sinjrtiirallv duoaged. by bhi) EkaM U 



DAMAGE ANALYSIS 



DAMAGE ANALYSIS 



(•„ I Un..r»rr» 7.HI ■*,.««• f,-t. 

Total art* 1,400 iqjMn ,,rI 

\umt«-r nf fif'TV - 
Raw Ih-kIh :i- I"' 1 , 
Mean deration: fc> '«'• 



(In ni 1 1 17 

Building No. I3A 

Occupancj Storeroom. 

Building iv|«-: Reinforced concrete ii.Il 

Kir.- clatsnication: R- 

Ground vera: MOO reel 



CnMiww 



n»ro«*i" 



I.ITltt 

<p»r- 
««■' 



Roof: Rea*««e*«OBeref« **■ 

Columns: 13- BJ IS-inch n- in forced 

con**"*** 1 - . 

Strand floor Rcinforn-d-ronrM-ir 

r'irM floor: RrinlorrwJ-ronrtrl.- abb 
Bas-ment: Hrinforrrd-concrrlrwalb. 
rattcrr-tr Boor. 

Foundation R«-mf< Kid-rnnrrrlr 

Eiterinrwelt: "-»»!' [.infr>TT«l con- 

nr\r IwtWTll ■•"llllini- 
Interior Will* L»lli and pl««ff 
KttBknn.: limn td*». »™«l ■*"'' 
Fmisli: Wood am 
(."anient- Nnl known. 



Remark* S» atmotaal damage 
tetrored liy fire. 



I" 

Mil 



II 

n 



I>orriptkKi i>f liuiuiKr 





n 

li o 

II II 

ii nnl Bl*£t end fire. . 

(I 100 do 

I no do 



„ II l» I s '«*«■ 

l lirn, "V;i ;., ere*' l«8f<iuaw<wl 

fori l"'^" '"' ,' r,„,. 
"..n elevation. "•' ,l ' 1 " 



(jfoup 17 
Building N'n U 
Of-i-ijffani-v K'lniin I 
Building tj] i 

iiialmii K 
Ground tan: 1,400 



rotwtru 



Strse- 

htul Scial 

ifjer- Iper- 

nul rcnl' 



Knot: Banforefd-eonewte «lol> 
i„ni.-..ii earth. 
FetmdailoK Reinforeed-eoncrete 

"H- 
Ertrrwr » all- MOCB reinliMTill-TOD- 

rrete wall*. 

nra Wire jd.a«s, metal frames. . 
( 'iiuoii Wood mid ptaater 
nta Furnace 



1 1— Triglot, nl 






100 Blaa and t,r.- 
100 do. 



U , parapet walk not damaged. Interior walk ana i 



Remark*: No sinn-lurel damage. Low parapet wall not damaged. Inter** Iran dfatroredb* fire. 



■ 



SB 



DAMAGE ANALYSIS 



DfaDMutana 20 bj :,T fl ""' , , 

(, r „,„„I.W .».■» M«jqu.™re»l 
ToUliuvo t,t40 annuo (wl 
XumlK-rodli""^ '■ 
B*v« height N.ni known 
Mran titration 6J ' 



Group 17. 
Building N". ifi- 

Oct •<">■ IjilHiratnry. 

Butbung ■ v|><- Briek «'"' wood '"'■ 
Fire dtwnnialien Good S. 
Ground aro: 1,400 feel 



nirlk.ii 



lural 



Sinrr- 

■r--»- 



Roof: Tile nn wood »bt-»lliiti{r 

Troas^ Hiavv wood 

First iooi \V—m1 Bom on mod |0« 

latino Bnrk .all- 
E^f-rior *m11v 13-iiu-li nni-k 
Interior walU: S«K known 
Window* Plain (da«, wo«"l fnnir-. - 
Rush Not bo»n 
Content-*: SnuJl in-iniiiu in- 



1 1 mi Blast and fire- - 



DeKtiptfai *'t 'Utti«r 



1IH1 





too 


D 


rm 


II 


]O0 


li 


II 


(1 





100 





1IHI 





o 



Wooden root romplctrlr 
strayed by fire. 



Bla>i and fire.- 
do 
do 



pn 



Blasi ami fire 
do. 



K- ufa 



Wall. niu.po.il bj bin*. R""f »«d i™» d«tt»»J«d by Ere. 



DAMAGE ANALYSIS 



Dimensions: 2S by :mi feel 
Ground floor ore.- $+0 »quarr feet. 
Tot*) «i*«: 8*0 sjuaf w 
X umlxr of floors: I 
E«Tf heijlil: 20 feet 
Mean deration: 65 feel. 



Group IT. 

Building No- 29. 

(h-rupunrv: Switch gear room. 

Building ttpe Reinforced eontrele It"- 

Fire rlas~iiu-alion: K. 

Ground item: 1,500 feet. 



Roof: R.i'iiif«m p il-riio< n't* -l.il. 
First floor Concrete on i-nrih 
KmiMilnii'iii Conereta »«il~ 

mi- walk: Roiniorcod conapDun 
Windowi 1'lniii trlu««. maul fauna 
Content! Bwifc li gnu 



^mir Stl|*T 

lunl I firm 
(pa- (per- 





II 




urn 
li 



piioBofdaBwp 



lilu-i uiiiI firi'- 
do 



Bnuritc Sn lUuotuTtl damage in ilu* building. Buperfictal damage by 111**' nl,< 



(II) 



„,„ ■..-, i„ JO fi"'t 
i J* J | Swgqunn feel 

> frHn "' '<*' 

si.,.i, .-i.-v-vt...,, osf«a 



DAMAGE ANALYSIS 



I boas it 
Build • | 

Building type Reinforced 

Firr rlassihVatliM. \{ 



LI 



Coft«t faction 



imper- 
iling" ftrtml 



• Kill ul .fMnai* 



S,».l J-ioco pan! d-concrete afauV 

hj Ki-iiiili reinforced 
nwrrele 

Boor B-inch ntnlotceaVemt- 

rrrte dali. 

• «ir Cmierrte mi I'artli 
lion I 'oncfetr nail* 
nail, o-iprli rt-mfnm-d ron- 
rrrir brtwvrn «»Jgjuu*- 
tt'inlu*- Haiti da**. kihkI frarni*' 
K'v:-|t WooA trim and plniltfl 
1 - \.ii know ii 



Blast 



I.»| 

too 






Bla^t and 6re 



Pboio* 122 and lit. 



KYmark* Nd ititiuiin^ danumi-d. 
Uiklmp!. "botes 122 and 123. 



JJrawnion- »:. I„ -:, fi-,t otcf^IL 
'■njiiiul Bom m _. ,„-jn Muarr fwt- 

Iflal.i., :,,;v>^ n . f,,., 

KnauWoffNion I 

k*r I,,, L .|,| |B 
U-alwl,.,,!,,,,, M (|H ., 



fonau 



Walls Iwtwprn rolumns rolkpwd inaard c« «n« «a> of uV 



DAMAGE ANALYSIS 

Group i~ 

Builds!.. S 

■ i Si iv hall 

Bud.: 

(.-.n-d^dVaiK.;. K ...1L 

Ground &th 1.51*" f^t 



ic.w.r 



T.|, 



r."- 1 Hi 



wood aucajitiiiiut 

■'"ii wood 



■"'"'ill,!,.."' L ?, n, '"' ( ,l1 ' 

U '"'■ rrtrwJta 

, '*£■ \"-l;-"H I- 



imi;.;;,',, 11 " 1 ^'''!'! mii.i,. «„n 
;'.„!i,.;' ls w "!r u. ipiwta 

""-l. tv !"" I^* 1 " ' I fn 

■ ^"i known 



li 



" , ">'...l'' , '"'l i ; E «»t mid we»l gabto 
' »« id firs, I'h.no ■■ 




DAMAGE ANALYSIS 



Ground ll.«>r «r,u. I ..!.-.■>■,,.. "•" 

Total ur.-.i l.ftSO sqttMT) I*''- 1 
Number of Boots I 
E*r<- h.ii'lit tBIi 
Mean deration; nfi »**• 



(iii.mii 17. 
Building No SO, 
Occupancy: Laboratory. 
Building type: Rrinforml concmi 
Fire rfasnficBtioo: R- 
Graond nqK l.tiOO h**- 



I) 






IIaiiuoo' 



■.,,,.1 filial 



Roof: Reinforc-rd-cowrr-lr -Ul< 
First floor Concrete ••" >•«» 
Foundiimn Cmii ti-I'- »«H- 
Estvrior w«ll* Hi-intor-Ml-oH. 
wiUb a*B <v-iu<-!i pwap" »»U* 
ibofc P«'f , . 

Interior w»IU Wood lull, •ml pl*«t.-r 
YVuidoirs: Plain jjlis* 
Fin**: Wood trim. planlrr 
Contend laboratory wjuipnirtil . - 



100 

IIHI 

II 
o 






IkvcniMMin oriUmimr 



Blast 



Ea*i parapi-t wall brokrti i 
at roof Imr lliolo 12S 



DAMAGE ANALYSIS 



do. 
do 






Bcattfto Small f.ir damage at fairway t« roof. Plmi" 138 



DAMAGE ANALYSIS 



I)imrii-i"ii- 23 BJ J" I" < 

Ground floor arra; 016 -iu»r«- ltd. 

Tela] in: 1.232 «iu»rr («-t. 

Numln-r ol Boon - 

Ektc lo-mlii 

Mean elevation; tio Goal 



( lMOIJ> I * 

BuilditiK No. 31. 

Occupancy: L*t>on»t.>n 

BtrikUng iype: Reinforced concrete (r~i. 

Kir. ■ la^iiiniiiori; K. 

Ground zero; 1,600 feet. 



IV^ri,.!*.!! "< ■*»»«* 



K. - .1 Kcinfonvd-ronrrei ■ 

: Hooi Bflnforwd-o rlcalab 

Roar Reilllorwd-concrete '•lali 
Basement: Concrete wulU and door 
Pound ■ ! " 11 ' walk 

Kvi'iiH'i arajki Reinforced concrete, 

«ll)l I. ■Mil I' |II1MI|I"I Illl.HI Illlll 

Ihirrior Hull- Reinforcied. oon 

Window*: Plain •An*--*, wood frame 
Piniali: Wood (run and plaatoi 
« aaUMr. I jdmini.ui rquipimmi 



Hi'iiiiii On!', .iitii'iitrid ■Ihiiiiiiji 1 in |iiiiii|h 




20 oj :l " ' n 
,| Hour i 
Total « 

yauuilevstmii 



.. | joo iquttrr [Ml 

KMttS 

^ V '"i' n OfifMl 



Group 17. 
Building Ko 

.mill 
Building: iyp<- ReMoreed 
rin- aamBfttatkfl K 

Ian l.sim 



(■«*HimelM»n. 



Hoof: Rrinforr«l-i"i»ri'l.- 4ab 

&e«xl floor: Reinforced-coricrrlr 

rimb 
Kirs Boor Concrete on earth... _ 
Foondjtioii Concrete valh 
E?.t<*rior »all< Rrinfurrvd concrete. 
waUf: Kt-uifnrrrd concrete 
W be gleam, metal fra 
A ■! WikmI irirn ninl pkwtcr 
Cnolrub: Paper r«onl> 




Remark* So •.inietiiral damage lo this building. Wood Iran aad content* dratrorcd by firr. 



Ounruiiotti: :>n l, v SO fwt. 
«wuid(h»r.r..«- mki «.„« r .. {«•( 

\". tl"*i 1^00«qu»rrV»l. 

gHbtrofflon 

f* T ' IicirIh : ^, 

ww. tlcwatioo: fiS frrt 



DAMAGE tmassB 



Group 17. 

Buildinr N' 

Orrup»n<-Y Rrrord v»ull 

BuiliSnc ivpf R.infomd row i 

Fvr rtussinniion; R 

Ground »ro: 1^00 fm 



' "ii-lnirltoii 



JC', II ] K ". , 1 "' , ' f '-'-'l-. r --1 . Mb 
.>l™l, '" r l*'-inf"ix-.i|.™n™>H- 
.•''li 1 ,!',';' , '; i , i "- t '' 1 >»iii 
;^i rjuf "v,,,; : : ^^i ,,.,„•,■,■., 

i:,„. I>| !-''> J'Ullloi. - Ul'lllfolTi'il cull. ■!.■!,■ 



Smir- SaplT- 

HiraL 6rj*l 
- |n*T- ifKf- 

rtnl OTBP 



tv-rnr»<«rf 



t'llilli. 12S, 



lr '' ftliws. int-iiiJ (niiiu-i 



11' -HI 

!V" ,L 

''"> |,"< """" l,m) I' 1 ' 1 * 1 ''' " 

"' I Illl.T .-.„ I . ii 



1 "l>"i' rooordi 




' 1 "'"i'j l ',' fU: ^" utouctund damigo lo dii^ buildir*. 



u Irim 



„„.! ,-o.,l.-.ii- BoW 



lU 



14 I'Mnni School. Croup U 
, Than ww '»■' fa*** 5 il1 "" '"n 1 '' 

™rrJl «-v «■ Ihe .-m^uurt^n ..f ..■,n,»-n,r> 

SSS- ■ «^»* «• " v " r "v" 1 /'"* 

,..,„„, u ,„|„..-Hl-.r^.«.l^ov, r «]nM.r,v,r 
. " „ „,h t-° .I.ir-I- The b#N «- *» 

S —< «"i-. »»•' r, "' f w " r " ll,r,, "- T " M -'T 

bUatotU* mieborao Kig.m- 17 show 

Z n „, s i f ,H-i.,,. »r H.i- i»ul.l..* ami !!«■ '1»'""^ 

i EijAtyMluMfatafilwo«stw«U*< '""" , > 

M d „r BuMog I abon '1- ''""'- 11 ' ^* «* 

taped ;1 ,„ir,l!,„Hl,,.l,mllkK,r. Thr.lrrf In. wo. 

1 foataued I « top rrf the mill on the 

...,,, .Mb, and, although the roll lowed, H 
did not eompletoly WL A tosmml t&toi Is 

tll , ,,.„,„! portion ol the buikling between eoli 

tows li ami II Tin- .wily IW-skb failure oc- 



curred in this area *»■'"■ l mrl "' ""' '" 

„|„1 11,04,-11 mul Ml into thi l'«- "I |>ro 

bteauu tin [■ndosed basemen! 

pnanin lo !«• expected on tl„- top and bottaa, 

theslab. This condition did ne 
ill floor rfaBa nlnnxB the (3-cjhihI fad 

, Tli- downward prv4?iin- »t Mo- blu-i u> tb. 
u«* waa illustrated bj the "inkinn "I » i 
.!,(. «iid landing at Ube ra*1 enttoiirr i„ It 
I Tlii- eonenfle sUI> broke awaj Ifm tl„- raw 
-tnieMire ami «=s lowered approximately I inr|J 

rFbototiS}- 

rf Fire consumed all comouatjbh< material » 

Il„- 'first. s,-™iid. and P* rl of l,,r 1,linl 

Building I So tin- occurred on the low 

,„. in Uie wooden riH.f structure Kir.- in u> 

budding may have originated in mnel - 

„„ ,|„. lire! floor, although then if no rodent*.] 

open-flame devices. The 1 dings were 

,,,,.,.,1 by dwellings, nod ™iitli>i:r > "'■■'- 

sun- WM illl|u-i>blibk-. 

,. Tln'tv whs no m-i! ccofflreinUicdtiHa 

HniUliiiK 2. 
I pieo pieteotibn equipmoiil coiwuitcwl ol n«" 

tonka nod band pomp*- 

,, The mulls of U'sts iniiili' '"' '■"'" , " ,t1, '■' 
E^rJoremg steel rod samples from Building 1« 
ilhotrn in Volume l tftbia report 



ill 




|)A MACK ANALYSIS 



Total »n-»: «■«« -"l"""' *»" 

Xiuabrr .if II 

b^liifl.' »« 
H<aa deration: tMMwt. 



('■roup IS. 
Building No J. 



miiini[L£ ->"- »- 
Occupancy: School. 

Bllih hit! tvpr: B«'ltlf """'■'' «'"i" '■'•'■■ K1 

Kir" dSaOcsrion R 37 percent. ( (13 percent. 

(trtMiiul zero; 1,500 feet. 




Hoof Rfinfom-.i-roii.Til- -l«l> \ 
bu.Ud.ne. pOa ud ««•! X ""dd- 

TrS»: Sterl X buildinR. wood S 

r..l.:.:-i -- 

Columns: Rrinfcirrwi ronm-tr, fiot. 

ctmuI. era! third noon: trood, 

tourtb floor. 
rtl rW Rrioforrc^-coorn'U 

TKir.iflo.ir' Ki-inforr.il-. i.rnr.1. abb. 



•Wood floor: Rt-iufori-.-d-<-..urr«-5r M 

slab, i * (u. 

FrRtBoor, Kinufofprf-nmnrlr slal. 



Basement: Concrets "lib and B""'. 

renter ill IwililuiL' OoJj 
Foundation. Contrail i«wb 11111I p»et» 
Eiletinr <r»H> Rcmferori ruiirrrl*. 



Interior aralla Wood lath and plas- 
ter. 
Window*: lla.111 (llass, WOOd luilo.'- 
Fim-li Wood inin mill planter 
Content*: Bcfcool furniture; iiiarhin 
ay on lii-' Hi". i 



131 



-Jl—J 



Blast only, no I 

or roof PhOtO* 

135. 
Wood i iimt>l'i'l> 

Steel fallen at 

Photos 134. 135 

and 130. 
Photos 134.135. 131'.. MS, 

145. 146. 155. anil IS* 

RriidWed iloorbeame 
Photo 152. 

Reinforrrd-. 'filiet-rle • 

heamsentrkod. Ph»U»» 

153. g J 

Rrinf on-wl-c o n r r .• I t » ^. r 
beam* cracked. ' TlolD .'* 
Hcuitnn-ed-rotirrrtr «►" 
beams cracked; mnliw" 
concrete slat. . ««""!£ 
Photos 141, H7, l» - 
,51. 



Broken at 3d and J 4 * 



Remark* Bnadini cowtructfon tad damage ihown do Bg. 17 
Uuoogn 156. 



Photos 127 lliri'"i:" '" 



Oil 
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T-ri»*i* Mr*»'i« 



C "J WT ', : -^ 1 a— '" 



StCTIOt. 6-ft 
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Group 20. 

[j, ■ _.-%.,-•... ■> 

Occupy"?: X»5**' , If" n * , *- Ii; 
BuUdroE lypf w «« f ™" 
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g£ u: Urn*? wtiigw rnt - , ,, ^ 



wJwvTfit "tW »*. •* ,M " •"" -'" 
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iS *L r n.„,i"n.-.i-'";;"" , -' i1 - 1 ' 




Htutrr ulT Iron buiwd. 
All bUm t*.*«i br hbal. 
Cnlinp Ull.n. titm huzwd 

Fur dn>iruv«l tppruuitnieh 



toqaB b:Ko.lTucl U «ld»m«gcU> this building- Fire »nd bUfl «>«d tupcri™) duMer. Ptott. 






18 



DA MAGB ANALYSIS 



Dim.'"?", 11 - '- , , i;l „,,,«* foel 

Xunilwr ol «"' 
M«i.^v.u..n ■ 



Fins el*s»ificiitKW: B- 



1 



. ilii fi-i-1 " v, ' r *"■ 

n-". 1 .":, ..'■'•"■ " ~-' 



DAMAGE ANALYSIS 







f tninu 211. 
Buumng X«>, 38. 

"I>UH'"V I'lim, 

tagtyw ' 

i ■.■ 



vjwupoocy: ('l,,,,,- 
BaMingttme ]{,.„„„,, ,,„„,, 

1'IIV rlus.,!,,.,,,,,,,, [J 

<.n I MM l.Mui [,.,., 



.inn' I 



Roof RrinlMwO-r-" ... "• 

F^U-B^ocorf^"-'^"'' 

EfeSSSftS 

Int ^.Jfc:W m ll..h..>.M»-'" 



Harap*'! rapping Mown 
on roof. 



on root. 

« Bias. «IHlfi« — «•*« -'" , ""■•■ b " h *•« 
on. 



100 
100 



■In 

do 



179. IS2. 195. «bI 196. 



Kgfigs 




ji.Ii tru.-tiiral <lan»Ef lo pinjwt wilte. nroiurn ml nwttinr. All Mrpwfcii] 



iuHfi bj 



i^j alwl * ,TV 



Vmtff o[ floor*; 1. 

WftBflrlllMUr J'> fwl 



DAMAGE ANALYSIS 



Grind S 

Buililirisr So J8B 
(krupuicv BoiUTrooBr. 
BuU.li.ig «t»: Jjcwi-bMrme l>r. 

■aascatioK Korit ('. [MMitnlrr N 
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Building No. 4. 
(Vrunanev: Xol known. 

Fin rlnssiHration: C. 
Ground a-ro: 5,800 fwt. 
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< There >« na "i* il«>""H<' to lln< I>iiUiUu>. 
to i In- ronli'iita. 
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rn tin 1 eonttot*. N b ■ 
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ujv in "ii il»- ili-.tiiiiL'i' iiiuilv^i, »i ''"'Ss 
pl.ii plan an Figure 2:1 ' ,,! l«»y 
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g^guts: No itrue'ural lUmnge to Ibis building. Photo* 230 and 233. 
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Building completely demolished by bust ; no fire. Photo 234. 



R^mrt. Nu 'iruciural damage 



in tlii 



, brtdir*. H""* 230, 232. and 233. 



RrOJ 

- iftWaki School. Groap 42 

, Tbi* poup consisted of four buildings which 
L «d for sriwol purposes. They were al- 

,:.,„.-., -l.,[ f i. h, II ...--.( HMV,.t .....-■: ■ 

m u»«m u[ (1Z Tin- total plan area WBS *P" 
ii*b 20,490 square feet, and the total 
m n« about 84*330 square feel. The 
_,_ were of wood-frame constructioii- 
l Buildings 1. 2. and 3 were destroyed by 
Uut uid fire, except for the steel-joist and con- 
<w> faajodattan wall* Building 4 n> enm- 
ipVldr dtsroynl by blast and fire, the cause of 
<wa aw not determined . 
I Further information regarding this group is 



given on the damage uiilyat afceet* touWiag the 
plot plan on Figure 24, and Piano* 2K. 23*, and 
237. 

26. Hoorea TeMaJc, Cr«» »«. Thi- •►• » 
Itroup of three wooden buildup of «pproJim«i»ly 
S.nOO squat* feet in an area lonled >,«» (erf 
southeast ol (ii AH budding* awe uearond 
by Mas and fire. 

27. Koknho Fukusoi Teaade. Groap 47. The 
five wooden buddinp of lid* poop wend an 
„rea of approrimarely 9,<W «,uare tM 

8,200 feel «mM« of Gi AU btukhnr aere 
destroyed by hla't and fire. 
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Hit mv» i ,( ■"* ' 




H Tin- ri'ijif"""' 1 -* -l,l " ,ri ' u ' mnwiimi ffl s n. 
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. Tb, w.i.kI Tr kI buildlngB were i,|| 

„. v „rv'...t! d««w '* lhl • ' U 
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|, N - scored n dire*' nil on building ( * 
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Photo 238. 
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Fuwfa: Wood". **•"<*■ P'* s "' r 

malls, hung ««»»**■. 
Content*: School hnunirr 

-£^Ts.. ^tunal .lanu^n^ »«**« 

3 Nakamarhi Chares. C™»P n 

. PP rown*..-lv MOO hi will"** <* fiZ "" 

rectory. Ik WO ■■«■« • P 1 " 1 •'"' " f ,,,pro 

mmirlv I0.SOO «|u«n- to* 
i TVrh«rli»JI«"Uui«llilll<-i>rnodiUJ»g' 

[ram blatt. TV rntirr .trwtuf. bowwrar, ™» 
Udlv dani*|trd by filr; Ik* n»r and "lUlwrts "«• 
baaed awa* completely a. »■» Ifaa wod flooring 



Blast 

.do 

..I.. 



Plaster narked and brakaj 
AH glas- broken, up: 

:" perreol Irani*-* Im-m 
Planter fallen, *'ciline* lalUa 



which was laid on concrete piers. All or the 
baatibfe material was consumed by fur. 

r. The rectory, constructed of wood a _ 
on lain «itl) a (ile on wood roof, was nrnipw* 
destroyed by fire. The foundation of ream* 
stowed many cracks ami considerable soda? 
of llie outer surfaces. 

J Further details in connection with this 
will Im- found in Figure 20, in the Hkjwtajrf 
analysis sheets, and in Photos 241 to M9 
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.•J^ndL- 8- in ill i'Hfk l«ad- 
•fJJJJ^ (mom Mm* l'"'-l« P«rl(- 
W1B on *ctihI floor). 
jg£tt Wood '■"sli. double-himg. 
ffcd,: Raster, «'«"' ' rim 

Citrate I lospilnl IlimHuw 







10 





10 





10 


o 


10 






100 
100 





inn 



Firr. 



do 
-do. 



I'm and blasl 
Ftr» 



Sg in pit* but „ )rM 
riniab goii baba 

do 

do 

Finwli ilimapd. 
Miaoi turuv* cndta. 

d. 



- -do 



IVrnpl.-!. k pone. 

i'lii-n; nriaad, ooad cwo- 

onmad. 
C'onFunwd by cut. 



Kanarks: Dlusl nas st-cunduiy rause of damage 



ISS 



DAMAGE ANALY818 



Dimension* M ,r - ,,,, 

SBflE*. 

B.v h> ■;""," 

MfM...'l.'V«ll"ll * 



Iluililiii^ No. 2 

\\ Dod-Iramra 1 s ■ 

( 

II HI foot. 



ItuililiiiK «>!>■' 
1,1.' cl»aaujc*«on 
Orottnd zero: " 




Rool: Ck* ill'' "' ""'l' "" 

Xnaet> WiHkd 

Columns Wi«»l 

SaMnd limit I'mlmUj 

FirsI (]<»ir ft m"! 

Feund.i*." K.-i»f-n;«l ■-'*"*■""«■ 

Erteriw «»H- w '""' 

lni.-n<>r«»ll- VWI - 

ft'.n.l..*- IW^MynmNl-V'- , 

tVntalitj \iltkl«.«n 



,. pi f.."."Ui...n wall. Btatdfc* i..-d.S, ...nn.,..,,,,, 



Remark.- Completely 



31. Shukootcn School. Group » 

pmrimatek MOO ta« — *— ' "' (,/ ' """ 

wm ,«. twddinp wrnae » i.*** Pi*" »"» "• 
184*» aqian- feel 

t Building I, » reinfweed-eoiirTete juncture, 
three starie* high, wnVrr,! only superficial iUn«r. 
sorb as broken ft»» «»d d«|»acemenl of interior 
».— i partition*. 



r Building 2 was a one-story "tnirlura la 
reinlorced-concrete walk and lignl-sterl iim 
uiili wooden roof- The ™ly damage le ua 
iHiildin? was broken window glass and Anflmi 

nionilg- 

Further details in connection wflh tHnptn 
will be found on Figure 28 and like faSniaj 
damage-analysis sheets, and alio in Photo M 
and 245. 
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IMMAtiK ANALYSIS 



ID lit- 1 ■ 



.,., ,-vi-r "II 

BmW"" , i i7', - ■ l 

tfldllber of HOOT*: ' 

, , ID IB ' 



-.,«««> 



Group i 
llHil.Mi'i! No I : 

0,-ril|mni-y: ^'lionl. 

BliUtBne W" Reinforced IO 

].'iii' 1-lnssilii-ni i«" " 

Ground w-rn; !».S*MI feet, 



'I.I . 



Roof- ReinfoPcd-r.>»errle tlab 

Xhinl Hour ltvtiifiT'-<i-^ 1 ""' tv '" -""' 

Sit K,,nl-.t...-l-- 

IfeLtJbor Balaton**-* 



Erterior walk: R<-iiif*'« J "^T* 1 * 
hS£r «Uv Wood hA«*»j'2*" 
*££ H.. nS l- -«'/'' 
Finish Wood irim and plaster 
Contents: School furniture.- ■ 



- 
una] 



Super- 

ncul 

,,»r. 
eenll 



o 

III 

M 
20 

ii 



t'*n*e 



Di oripklou nr •tan,*., 



Blast.- 

.-do 

do 



So atroclural dm™** -a that huUdk*. !*«<• ■•* 




DAMAGE ANALYSIS 



,8 W 

Ml'" 1 

|O 0B 



■ ii, te»l 



.■llinr'' f*ol 







3 ""'::„'- 
.i,i -' to r«N 
■ 



Q p 78, 

Building No 1 

Kire elaaatfieatuj,, 
'irmniil an 






■■■"'" '■■ 'II. 

R ''*«lh.„ 




£ ■■;;■ 

"■ i-,'U'"'"- r*" 1 

i "" 1 , Retaforeed c ireta 

iLn sis--- ****• frames... 

. Kllfl' 1 ""' 








100 
10 




Al ;..- Iii ilia 



,, mral damage in tllis budding. PL 



irmaA* 

. Uasiriaal GeflV Commercial School. Gitrap 

'li-fl of QZ, orul iKiupirtl an m of appron- 

llh ,.mm *.uarr bet. Oonrtraetrf of wood. 

:. ili.i offered no rrmstani-r to blast 

Ifc in] acre completely destroyed, primarily 

a Distrkt Cirarl and Public Prosecutor's Office, 
Ova TS: Regional f ourl and Public Prosecutor's? 
tlfct. Grata 79. These two groups of *JeM 
taiaup acre tanlcd) 10,800 feet soulhaasl of 
'L ii.! .'i. nil sii an* of 22.0U0 square fort. 
tWt trn- buUl of wood, plaster, and tile, and 
tS«m™mji.tii,.|y destroyed, primarily by fire 
"• WW AsMKutlon Office. Group 80 

* Tlii' *u a single Kuilding, used for office 
be**, located 10,500 fi'.-i southeast ol QZ 
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red a plan area i4 5,522 tquare feel and 
mntakied lft^.%66 square feet of flmr arrm 

6. The stnirtun- »* native *ulr. vooii frame, 
ami tkroe storir* in br^rhi. It eitnuW tkmadi 
a congested my block and oprwd on tso paralfi 
Mm**- Otbrr bojklmp riuAr adjuoni on tk 
two long side*. FrobaMy bramccrf tbr-ateUa* 
effect of tbe adjouun? structure*, nod of the 
damage orcurrrd on ■ '»» •"»» *^ 

age w«* eaused Iwloir l^y I Jltnr pla.trr a»l debm 
Ovw-all structural damap- wm eaiinalfd at Ii 

penrnl- , L , 

r \i tin- time of iii-t*-- m* the tliinl «tncy Bad 
Wn nearly all rerum e.1 R*"^"*^" 
made lo poS-raM «*»■ r*»««P«r*y " l " , ' , ! " 
AwlM ,045. to arnve at ilarn^ -J-^J 
:1 „ J^ h tl „. .huravr analy* *«« f" "^ 
the nl„| plan (Fie - 
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,„,*: I-" -,-.-'-' W««* f '"''- 



DAMAGE ANALVs 



(food 

l "' ,|j " 1 ")|,»ii- Wood fluorine Hint 

. flood flooring awl (ram- 
med if*"- 

JJ |»r- Wood OooriiW «n«* fn">>- 

E?5f l £*«flS" 

% M |I,ll,;rriraiiini<T wood. 
IStnlk Wnod tram.-, 
g^i; ir«xl sash 
fjsi: rlailrr. wow I iritn . . 

;,.„.m!- \"in known 



( ^"ll|. Ml 

Bonding v, i 
Onwadnw i. ,.-„„, 




IS 

ID 


10 

10 

100 

40 





l*i Hun! Boor nnlj 
• In 



.do 



l!1 "~' Dpjwriarti 



..do. 



On iburl floor o«1t 

- oqt 
Crmied. 



twimrte: Thin! story had been mostly diamaiillni when inspwfcd: amal pbolnp»pht nf 30 lams 
Brfuiupplfnii-ni olwrvationa in roiimaliiB! damage. 



H. JiiKinki Prefecture! Office and Courthouse, 
(iroup SI 

' Tlmpoup. lorainl m ilio central part of the 
■J.«tadrd five buildings as fthown in Fijnirr 29, 
"wnsji plan area „f g |400 S(|llan . fwl ani j TOtl . 
*™K« Boor Dm „( ku.ii(H) W| ,miv feet. The 

jwwUib group iv„, ■tnmndimstoty 10.900 fool 
Wr**nw«iGZ. 

w jT '** ln "'" buildings (Buildings J tad 2>. 
a, a J* i *T Fn{ o( ''x- plan ami of th. (roup 
\v ,'„.""■ ',' pt>m '"' " f 'I"' """I "»'*' "''■' 
^W n'nll"" " V '■""' i,ruc ««l wi 'll hrif l i l'™d- 
".;'" :l "i""t-ii.-,j a I roof trusses, mid 

t * B Bnih""""'"" "*' f ( ™™ il 'K ' nd "PP™ 

1 lr 'iffii-, s *'l' r ' " t *' 1 P™"'"l»U.v fur adminis- 

■ I ,i „ J | ;" kMl-1 " 1 ". mid ii laboratory. Build- 
" " laboratory. Tin- interim ind 



contents of Ivoth Luiitilitu.'- . , i Ikv fin- 

ii lii> (i also ilhiorlcil mod of the Med roof tnma. 
The liuiliiiiit'- »w« W) penwnt strarmnlk <l»m- 
agrd and in prtrwit *up«»>ialhr damaged by n**-. 

f Two small buildiags (3 and B, hannr bod- 
hcnriii£ walls and rtiniliusiilih- inn-nnrs ami not, 
susi»in«l only minor damagi'. A Eurarr 'Building 
4i nf tno— lory, wond-frami- couslninkin winch 
nfland I iriiMirhli niMa Atna^rt from W»t n- l«rinr 
iliiiimmlnl at tfce lime <rf infljwtioo m th»' tkc 
of diDiage ™* not »dl dcfinnl 

rf. Unman.' l» it"' P" 11 ^ ■ ' "** *"■■ **" 
maliil.ii SJ BBWOt -inicnirel. II 
ficial. and ! pi'mal nnnor.ori .ioudnf93prnnil. 

, L stab ".rnt nfiidii* !»<• raiw of Brr «. 
Budding I w "'■<•»>«' ftoni S *^ r,u " 
„nl,-.. of tl.» l*Jdi.*. *h> »* P"^' MX ™ 
T - .J" Mm -.<- ^ B.«MU-tU»««b*"- 
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DAMAGE ANALYSIS 



* >■ ^'xT^.r'^'-r 

ral I""' ' ,„,„„„ 10 i -I'"" 1 "' 

ii.. n : " ' " | ,, [rom iht- bomb ■ 

to bar. 1 """•™' 1 '"" , '" - " !„■ mmi Bo« 

oaumfi -"'■' '"" '"'" ,", Tk, »,i,„~i- dainMd 

.h.-ivhi...^"' 1 '*™'*' ,,, v „,„,,„ ibi 

•""': -T;™ „ .1 ww* 

in 40 .."»"'- "''*' , mJ , ritnttUshu 

b U U.I«i S ai«li«'« l " m P , *' un ""j,, f . ^plww 

tnt«3--£, t 3ftS3 ■ 

,, r am pntebk • '" , .,„ IO 

»,»- «•*•*' "*2 " „-u,-!i -b« 



locator! in the rt»™i , "'" 1 ' by A 



WHS 101 WO " , "■> "■ \u tr , 

|i clriwin pump wiw li> I in U„ y "'I, 

I-,., 



gftaOII 



main ''" ,! -- 

,, Th following lauw p*'« urn and Wa« d 
.,..,. ,., buildmg I »" damage ' " 



AWUfT 


nw 








•sar «•— | 


OIBm, Wwrt- 


c 


Total. 


>•■„.,.,. 


lorv, sojtbjk?, 








Mlanan 








0Bire», I»l*>™~ 


C l...da>.. 


.»-. 


10TJ. 





„,„.,." WW .ill 
^WVggmMuxi tool 

:::..;.; <■<>■<■< 



.'*5?p*t. 

■..„■.■-■"'•" 

rfaM 






Group 81. 
Buildbuj No ■> 

£fig sft 

Ground z«n io,fk 






,\ Details of ronstrurtiou and danup. nj^ 
found in Photos 246 through 250 and in uV*^ 
sot analysis shwU following this Mtmniarr. 



DAMAGE ANALYSIS 



. i^si.v 180 fa»4 OTsratL 

O,,^ Sow on.: 21^ J*-" , '" 

Vmnhrt of floor*: « and Ua-iwi'i 
EaTib^fbi- S.if«<- 
Mean #l*vaiinti W f""' 



Root; Slaw and shwt tnrtal on wood 

dm thiivr and purlin* 
- -"■•' 1 
rk*-on,l (|.«.r Wood lloonmr and 

fimming on it«l main In-mii- 
Fust Boor. K<>inltir<T.I-™nrrrir -liil. 
Basrnirnt . C'nnrirli- floor ..» rartll. 
Foundatinn. l*«il-lic»ri»|! brirk, 

■liMHiinwrl. 
Extoriof wbII-: Ixwd-tminnt: bnelt, 

Iiitfnur wall- l^inil-lH'iiriiii; brirk- 

Witnlmv- Wmiil .linlUi'-l f 

Flllh.li I'ln-liT, worn! trim 



90 


a 

10 



Oroup SI. 

Bmb&e No- I , . „__ 

Building trpr- 3-stmy woll-bwuing (F2). 
Kire .-lussinration: C. 
Ground aro: 10.900 feet. 



f)MTir*lo.l 1^ dsaiaer 



LCTi 11 ^ 1 Wo0 o Bowfag »"•! 

, ,1 main b ■mu- 
^* °Concrr'tr on rurtli "> 

^*? .^ Uwil-hrtrini? b™k 

w*""^ 1 .....l-lx'"" 1 "-' ,,r "' k - 

JJJrUstrr, wood tnm 






Mill':! I 

vouBiiuinl. 

Wood W MM Uw d . pUiler 
mrkrd and padfatf. 



I^arir*: Complfiel.v hmwd out. Pbolos 24C «nd 24*. 



ConUota: Offipi 1 fomlHire 



Hi 

HI 



II 



(I 

100 
10U 



do — 

Fuw and di-bris. 

FirV.- ...'-"-■ 

...do 

__do - 

ilu 

■ In 

-.do. 



Warped and twisted 
(■i.ti-umwl; M«-l n'BTpiii 

Surint-p rrai-ks- 

Mioor cracks, sW«opi*l 

do. 

Minor crmdoi. 
Consumed. „it> l,t 

Wood ."it-"" :. ' 

cracked and pe«w« 
("onsiinu'il 



Remarkv OomptaUd] burned mil. Soe l*lmiu« 240, 247, and 24S. 

1*8 
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sssfcgSa ' 

Number of fl - ' 

Mean rtorilion -" 



■ irtfcui 



K»f Tib iti nod M «.»»! •.braihtri* 

and tooting, 
Trusses Wood . 

FM n.«r: CDotfeM «n M-t* 

amir tilr fi I 
Foundation t'aii; n-uv 
Ewmor*»H- i S-inrltbra-k.'turoW- 
Interior mfe Wood fraror 
Mw Wood*"* 
KimJi Onrter, ">'■ *""" lnB1 
Controls lltimbims Hv 



IHMAGB ANALYSIS 

i Iroup 81« 

Building Ni 



ling No 3 

Occupancy r" 1 ' 1 '' 



i)i<i-i[|iiini'.' i ■'»»■"" „ 

Buildtug iv [if:. l-»tOTJ n.ill-l.i-.i.mj I, 

.--liii'tiiiorH C. 
Ground *wo: HMMOfael 



»0W ,"ini>'pi" ,, ' tl "' 1 



DAMAGE ANALYSIS 

Group SI 

" Mi 



Building \n 5 

BmldniK ivp, v.^1, .|.:~ 
nn» cUwBcuton C 

Ground sero; lO.MO f..,.i 



H,m-rk*: Shi^wlro" Ida*. I- Budding* I «»»* 

DAMAGE ANALYSIS 




.. lit, protal'l)- i" mml 

1 _1.|V HIM") . , 

2.. r***$5,, wood 8"or ■*- 

r_ floor lJ *-V 

fesr_irs3fi ..« 



: Boo^ 




From door nvla! il_untrd 
mm inl lit blatt or brat 



■ US by iel-cM. 
Ground Boor *rra: M» jqofj- f«l 
Tola] arra 6.730 square Fr-H 
dumber of JboB 3 
Eavr bright — f'fl 
Mna elevation: 20 feel 



Group Bl- 

Building ^" fl - ■*■ 

<lmip»iii-y: Garage , 

Building type: Wood frame. 2-stor 

Fur classification: C. 

Ground wro: 10,900 feel. 



goaf: Asbnlvi diingfc- on wood 

sbpalbing, rmltert, purlin*. 

T t ' lWQg ; Wood roof misses, steel lint 
. out wide i loom. 
9ltd undo -iih'1 ttii— ,~ 
olbenriw wood. 
Second floor: WwHi 
First floor: Concrete on i-iirib 
FoiHiilftii«'ii I Eoaofvtt 

01 will].-. Wood 

Int. -nor mill- W«od 

Wimhi- h Wood -.«Ii 
Pintail I'ln-lir. wood trim 
Coolant*: Not known.. . 



Pb Mgl 



lunl firii! 
lj«- (pw- 
enll ml 



SO 

30 
'I 



n 
tt 




75 



f) 


(I 


so 

;«i 

1110 

00 





Pboln 250. 



Cause 



Blast . 



do— 

. ..do— - 
...do— 



DiwnpliuB of rtamaj- 



Blnsl. 

do 

.do 

iiit 



Percentage uncertain; 
being taken down » 

sported 

do. 
do. 
do. 



do. 

,1... 

? i, ls ;!"™-ki., ** 



t/mAi : ShwdlnlKv Building 1. 

_H_iPw»OBer. Group S3 

, Tl* pwf tampriood B-w building, lo- 
an ., . distance of approximately 12.400 feel 
e&ri of GZ. Total |»lan an* was 20,860 
aja-r tn^t. 

t Bouilit* !. know" »-■» '«<* >**'"* building, w«s 
I, [tli ami was of rrinfort-f'd-twir'vli' 
b_r attli amxl Hcmrs and a lil<> roof on wood 
c^lLiTC. rafter*, and putfiDB. 

i Buikliias 2 and :; boused tlip posl -office amies 



and trlpgrapb ofirv, rMptrtitth. TV? arrc 
two «torir* high and wot of fwafarrnJ-toaort*, 
slab-»nd-lit«in type 

d. Tbc buiWinp wprp dot Mrwrtur-By daaatfni 
Buibluig 1 iraiwd fuprrfirial dataap to uW roal 
and minor Wist damajR In tkwii and mtmof 
Uim. G!«« ni bfoJwn Buiklinp 2 and J w«» 
undamaged , «rrpl ing for brokfli «k«. ^^ 

t. Fuitbfr infbrmaiioo trpi&Bt lb»r walk- 
ings appmrs o., tb» damaw anilTaii *>■*• "^ 
follow Fta.tr 30; -bo in Oa.l« W. 232. »»d 233- 
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H9 



,.i ,,v.r ..I! 
lit V . - s( i -,,,uiri- bel 




DAMACE ANAUsjs 



I ***** nh - 

■ *X*, U *: K.-iTif<.m-<l .-..■. 

! 
I ■ 
,r»lllK ColllTI'I.' 

"rt-,,,,1 -1. '[.M.l.l.-hm.f; 
li.^.h'r wood trim 
*fL. n»U. famittre, .'• 

Renirts: Flwlo 251. 



Snir- 

KITH I 






Htijwr- 

(rut. 



■ 
Huikfiog \„ | 

'"•'V'"-""-. r 



"■I .r,i. 



Hlwi . 



SG 



:, 1 1 

5 .,!„ 

.do 

II 


20 
95 
20 



lihi-l 

do 

,1.. 



5 3 I 



T,U,|,. pLl( . M) , 1|(1 . 



do. 



<iln*s bra 

( 'rsrknl nnil fallru pljutcf. 
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DAMAGE ANM.VS1S 



Dimaostow «*9 '.\',i', ».■ foal 

Mean I'l-v" 11 " " 



I \MTtrurlh)« 



GlQUJP s:; 

Bufldlllg I V|J'- -'-l"l> ■"■l.ll>iin-,|-,-„ ri , ll ., i 

l.-in.'r1nssificnti«ii: Fire raril i 

(in. l»-r»: 12,400 tlfl. 






rfftS&/ u 

.,1,1 - M i fcot 



DAMAGE ANALYSIS 



Group s:s 

„*?r '■ ' ' '"■""'■' 

1 IJl.,,.,... 



Roof B«aww o-" 1 ** « ^ **■ 

ESS, ««1L. 4-iwh dia»ni> 

Finish: PWn«. wood inm 
Commit: Officr furniture 



jlnnr- 
tnrai 

mil 1 



H...I 

I"' 
nrntl 



Description ■ .! ^lun- 



II 


i> 


11 





" 


u 


H 


ii 


II 





n 


10 


ii 





n 


a 



BUM . 






Brok.-ti elass. 



Remarks: EtrrUrnl condition- n ° l ° m 
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L*^, fawn* K.-inf..r..-.i 
Pja<L, Coo"*" «•"■» ""» 

li guar. 

*■*""%, Caw*- 
*»<*""[. t-"" h llia -" ,ir -' 

«J%4rr. •nud.tnn. 




l^^n,. Good < nmlition rarepl windows. Photo 253. 



t ,«.ikif OBee. tifonP M 

[«. ItapwP"' b™t*V w< " re lw » te<1 «PP"™" 
bi* ll.Wlt fcH lo 13.000 f«-l south of GZ. It 
atom- Kfafcwed-ooneret* building, one 
.j, «njrmn-, mill lima brink building*. 
onmd a plui arm of 22,370 square EM 
bat am of JUi.'HKi square foot. Building 
ud rlawnralKiii will he found on the fol- 
-tiiM^ 

inral damage was found in the wood- 
t» brick buildings. 




r. TV n-infoirni-cotirmr buildm; iriuta ai. 
located 12,400 frrt from GZ had appnoaatrlT 
25 percent of the interior aood paititkav dis- 
placed by the blast. 

i. The Cninrsr consulate huddii*. the only 
stntdan in this group with tuV roofiia;. had «p- 
proximateh/ 50 percent of the tih» dvptand n* the 
bla*t Sam f-uprtfeia] damap- wrib a* total 
ekss and maslwd walk to obwrrrd m aO tar 
buildings in Hu* area. 



flWMi»« damJtMiwa. Gi»0 & 




DAMAGE ANALYSIS 



liAMAGB ANALYSIS 



Group 84 
Building N»'-. , 
OMiipwicy: Bnttrit sorauUu 

IlmliliriK l>"l"' : Br "' l i ft '""*' ,l ""'' "Ol cn 

inn- ,-iiiJrtiiii-uiu>n * 
around »i» 13,100 fuel. 




|0 b J j'-.nii -. | <i"i<' loot 



loot Wood 
ftSfc Wood tom wl P*"'* 



H t.« Tit (ML 

Number nf 1W- - 
Mean elevation: |l> I'vl 



Superficial damage >° windows only. 

DAMAGE ANALYSIS 

Group &i. 

Bmlilins No. 2. 

Ocrupaiur: American consulate. 

Building ojroK Brick walk. wood nwl iK 

Fin classification: C. 

t, round aero: 13,000 feel. 



Roof- Tar paper nn «im»I •hcathni|! 
trans: Pitched wood ini" 
Second Boat W»od nosttag, "won 

Kin I BOOt W«0d flWilW, wood 

Foundation Concrete wall- 
Exterior anil- Brit* 
Interior (talk VVihiiI (rmtii' uml 
brick. 

W'mdoWi. I'llllll flu-- . M"i»l l u-o 

Kmi-li Wood trim iiti'l pliMi-r 



All gto" broken- 



Remark*: No itrurtunil damage. 
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it" J. 

';' ■■■' 



.«"i"" 



'I |i M 

Builduii 

Uci'upi 

Biiil.lii, B , 

I' Hi' tlaaalBcol C 

Ground ,,.„, |2 t7fjQ t 



BilllillliK li-i,i- |[, , ,, 







- - * ' - 0- 

w'.mI iliHirum, wood 

iL*«^ flo r2dS io * 

l"*' I',,,!.!."' "™" 

. kI fount- 
„d piaster 
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fat tm ' , •lki«mblr rolHlirv- 



tiutt U. an 4 »«a«b, rin« fV >le,.l. rf 1-^ 
tioi. of tlie hMl effect* «" erenter m 
„.-t, ilmn in the samplf ^h" 1 """ 1 „ J 

The intents of ibis WpMl ""' nl " ,„, 
for advertising. pu!)lic»H»» " » 
purposes. 

For tlie Director, 
Bv J. Tucker. Jr. 
(S'l.). Tr'KU... I'- '■-; vi . 

cw.i.'-.'-itwfi^^: ;,.,..■' 
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March 12. 1W4«.. 
Wasiiixoton, D. ^- - 
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FFFFCTS OF ATOMIC BOMB 
ON PUBLIC UTILITIES 
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,. OBJECT OF STUDY 



Tta i"'n>"- ' ' ltll 



deacrlbt 



tin- 
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II. SUMMARY 



bomb whfcb detonated „!„,(,. 
August IMS. 



Si 



I ill 



I on tlirr liUlritiiiti.-m 

^r i ;;;!m- - """- 1 "" 1 m roUowa: 

" >l . , i -■■■■■■ 



"•Tdiphttunn,^ 



Tin- till 



iptt Sj,i, 



"»«* n- l„.|. . ■ ' 

'""'"'.wl for u „,.,., ■"!*•) l*ra ■ 
„;„.. .... w '"• »'l'-r «. 




Cm Supply System 



■ " .:, . ,.., Under- w starck to ti* Mast «.„,*, 



:> 



a. «w 



i . . 



I. t!H 



2X7 

24. n 



1,750 '*« W-« 



I.—- 22*- -w*' 

pound rm ..„( „«* i'»M.- wn 

m^DfUd bj "•"•" 

j»nJwl- _— the primary ran* "' 

s lrer( «r tr-ta as**"" '"">-P" ", "Tl 
*— «, pull, hr oblique I"*"" "Wr, ■»■»». •»«' 
pitly by lateral prr*uf* "**■ '•""*' Jls - 
jjamni-lil 

i Earth Birf»"- t kyw s ia n »p to l foo< WMr 
olwrrrd •! seaii-ml pomU in a reclaimed area 
-;rar appnrarnmtrly JO acres and at a masi- 
mimi il.-i.ii'i- of tHO tart from QZu This 
eauanl a amea of (adurra in J2-in.-h cast-iron 
pipe* 3 fret Ma* made 

I. Kirr, » sceouilary cause of damage, was nb- 
■erfed nn railroad en»*iti-s and wo.*! standards 
uiii-rmittcnily up t<> m«"i hat ban (iZ Miwi 
firwi writ* ra.^il 1>y clinN't ooDtad with [hi' 
Ci'lirral rm.l!iii:rHtLMn .1. ll.r nri'j. Vflrioui! (tt*- 

pw »f I mMhim MMcd by ihc intaut bal 

pphi>™ii-il In tin. ..\|il,„i.,ii „,,..,, [, I „„ I....,,,- 

kooJ rtuidni*. porlimlarly uniil 1 sm, thrust 

"f GZ in riii,lri.,t t.i i|„- .vli..|il.' iifirth.-rn |.an oJ 
ihr dtj «lim. in Hi-n- <.t™. n ,.,| Tom a».l 
rm» .mm i.n wood ,i„i„l„ r ,u „,.,,. i,rt,.„ r ( .ui„| 
10 h, n ~.n,,,|v l„,n,,,i that if r.'i.k,™,,.,,, 

wMnqmnd 



from (iZ. "I"' i.'"- linMvr m 
viasstroi-k by the l>lu-i wmvc >i: 
onl" - exptosinn nn.l naulted in ( |^ 
,j,.itriiiii<i» »f Uw holder. Tn, . -i ] ,.". ,. . 
O.fiMi feet f« im f ' z - *e«« »bo rtrtttV l,i 
wtre The i«nk tops eoflanm) h 
fxplosion- Both liuhl.-p-. litiB,. Vl , r s **< 
.Uiiiiaj.'.'<l G«s o*eae [retorta tad 
...jiu|)>ui-tit suirtTi-.l nnlv 4le1iI l,|„.. 
fia> maim im not -t <i J n-.i , It... ,, Wfc 
that lin'ak^ mcurnd in |jrii|K.tinm t n ( ^ 
nta mains 1V»i.t Siiiipli Snlrnu |>„ j 

ft. The gas ^ujiply waa catnokta^y d . 
vould have impeihti pnwliirlion am.. 
iwiuslna) plants lor approximately 7 aMdd 
To resume full operation would li«v r ^J 
400.000 man-hours repair time »S-r [tl.r*ini 
LnfonJialion, Far. 10 . 

6. Elettrk Power Supply 

a. The electrk supply system »ithu tW«» 
aped area consisted "f t ironrfonmr iiam 
~2 sviiicli stefions; and i smil! sfumtaaj M 
The rapacity of the |x™er traa-for 
kilovojtsl wis 96.000 ki!ovolt-nni|»nv .hirt. 
plied 40.842 refideiitinl consumers at 
trial consumers before the dale of tin- aionu^ 
attarfc. There was no eleetrir |i"*ir f* - * 
thereafter, atttl even »!jen enHBfenrJ n-i«r*» 
been made, only i.tMMI residcnliiil r." 
350 industrial consumeps could he ?" W j" r 5| 
3 iiiontha, suflieient repairs had b«« _yjM 
serve il,4.",n resilient in I n™ 1 i( ® 
eunsuiners. . .,■ i,;,.. ■ 

i. Of a total of 17,219 kil.«i»^ '^ ,'„,,,, 
open transinisston lines, mainly sui'P ^v,*!* 
towers and concrete standard*. 8, ^ j| ,,- 
<ir :)2.4 iwivent were ihminp , " ; "'".,„■, EH 
bad been rebuilt by 1 S,n ' cn ! ,.,,„,.„,' ^ 

stml lowers of H total rtf ^ (i """ 'V... I rr|«" 

nnisofn total of 30 « ere .l.tin^' 1 ' 



ln( j,rj»r »Ut»na ru eom- 

^ "' nVT rtaltons, 3 eastamed he«j 

te ' ! ' rueturea, taanlators. Imslungs. 

» 1 " 1 * "'ihdy aliejtl ^'""^<- WBS sus - 

eqiuprnenl 

jH^^ifn-liai^ » m,W iu,vf ' m l ui^<,,, 
; l.eaiil » ||lrU1 . lp 

.j, <» stems 

« *opi>l>«l fn,[u fol,r reser ™ 1 * 

i^TeOOO feet of GZ. F»ur systems 

terronnectkos -.wre in opew- 

JfHi «u|.i.lie.l bj a different resenw. 

"^1 in 12-ineli mains 3 feet below 

JL, failure* may be m.e«l « » n "»" 

^ttoh.1 of llie soil eau>t-<l bj pressure 

U^j»«ve. No evidence of damage by 

Un- or b) «nj "'l" 51 " ca "'* s was db * 

rout hrealw were Iwated within the 

„ on otlier water mains crossmg two 

B Tlw bridE.-s were displaced by the 

Ctanriiu; the mains at the abutments tin 

Kkiodiu-irihutioD piiies many breaks were 

I | .jng struetures -i^bt donuure 

Ktbt ik sustained 1>J the following equip- 

r^ 1 ' 'it reservoirs: 

. veaturi meters (Uouseil in wooden 
■feet), 

installation for pump equipment 
**« tlO.StKI feel fn.m GZ). 
patter tupplj system, already taxed i" 
B •»! in tin position to meet the demand 
"" miuiml by fire fighting. Within 2- 
■'fur. ntmeiont ctnefgeney 




":";■ ;:;::;-'- iSc 

as '- 

Total aaajikatww^., 

Il'i'tl. .Ito^.,1 
Taiall^t, „r«^„ 

it- ■•■>■.. -u.... Z. 
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i» au -in 



•a-l 



. ctnergeney repairs were 
meet i. portion of the popwBti 

( ""I'lh time re.juireil ti. reestablish the 
''"■ iHTiimn,,,,, baas was i-timutetl to be 

'•' hi. 



ayal 

ft- Ttt«jm /Ji 

Tin at Vncth uf u^u wtn « 
I>»niM*U hi , Itu** , 

-mtatnl rcfa'n lime lor tetephesw 
telegraph tystenm wae ;:,i<NI aun4a>im. 

9. Street RitNay Si^cn 

. .|«iiMe-tr»rt -irert r«il».y trnetD us. 
ported drily 77 uMi eoouootert. The uuikiwj 
power linen aitli » puirutul af Mri volt, 
otrrent. were «aprnrted ty steel tur*Ura» 
ft lUmape in tlw iy*t«n «»»i»fDoW» 

Tlmtjr-aiaa om '" i»m«i ill that im 
within !».'»"i It-, ..M.7. arte tadly rfaa^eihy 
blssl awl fire. 

i roe ami twiwenth* mors '• V- 
trark were dataapd beeaaw af b 
whirh eaused the rrik u> bortir. Tbr are 
s^omlary and usdoubtrdly eaos«l by 

debris. , 

3 (Ha and rine-WDito B«V» t» senenl' al 
troDej wire were damaged by W»-i 

,4," One and five-tenth* m*» *??"*" 

,ere torn down arri 4^ rriteaf eheuw hsbt «* 

were danuuted (W perreol L ... 

^, FuVperrent of the total aumfcer eT *d 

, ^™,1 mraw line* «b«nd ■« 

supports f»r overlieaa pf"** ™ 

ornvertamed _ m j-te rerwie- •■* 

2O0,0fW man4ioiirs 

10. Railroad ^-mirk 

. R riln«dfac Hl Ue. : ou^.^ uiif 

linP rumunedur "****££ lrtn «ud - 
i, with T.*u Junction W v|]rw ^ 

swondary staiion- >^j ^»rf»» 

--^asi!* i »- 



port at ion I 



SW 



sstfSHS 



briilio". Kn 



'■"'M.„„ 
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axtenerv. 

tor I "' *3 *«. 

pna 



, ....... BUIH' t * v "" . t 



,1,1., [», Thre 

the rails "'"I ruMe* lag ,.„' '"'"'I. . li(| 

„ f ilu- track* The r„i!r {"«te ,„, ' 

pletely destroy^ by nbteta 



T1 



major ■' 

lint , 

aitly 



<."'"'■" r,-,, " t ", 'i . ncum I" ", , .-.',.., i bridg 

u,,-k un.i ™ .' ,„„ 

■ " , "' i mm bum" 1 ""' ,... ,i„ 

iT« %;;'^.t 

f..rauV' ... ooinO "". „;..„ 



for « distsiw 

rail- '" 



" ."' 

I,. ,,, , "!" , 

agnaJ ignrtem vims eaverelv ,1,,,, ,1 *,| 
.i.H'k sustained ahghl dam, , 

I_ _4».. f„ i,„l.,.il.l .. ' ""Wily. 

-- "11,1 

it whs estimated Unit iiiij.ihhi ,,,„,.,"' *'•* 



Meow 



,, ■>» ":„,'■,...'--» " i,i ' i,ur ""' 



,- In, order to rebuild the „ 

r,.jKiir nil the damage to Irm-k.. „,,",' "'\ 
it was estimated linn Hjihhh, „', "'?"'' '"u 
be required. 'SiJ 
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til. GENERAL INFOfiMATION 



1 Thr .urvcv «■ conducted by ■««*" nf 
P. D. D. Team 3 during the period 13 October 
30 November 1945 by: 

Maj Robm T. Marshall - electrical engineer 

electric power). 
Capl. Aroe E. Fessd- mechanical engineer 
(jaa, mater, transportation, telephone, and 
telegraph,. 

2, IVrmnnel intervirmil run-i-tcd of plant man- 
ager*, duel cngincrr*, section rhicfs, and -pecinl- 
ista. Besides tbefte. many worker- pre-eni al tin* 
time of the detonation of the atomic Iwiiili were 
inlrrroizatcd. Company pluto, ami records wan 
used it- veO it- plain ami diagram* prepared l>\ 

team members on iiL..pi>Hiona of the plant - 

• nil, i.,!- (mm ihi' nine eoaqmnea often gave con- 

8i | W t, which innde the work fur ibe 

icioo Buniban mnfcult. Duo to ihi> condition, 
ti,.- matt logfeil condiakmi bavo \wn pnsienied 
n, 1 1 ii. report 



a ii""" iu "' ' 






j^ared in tbia report in 



culisei 

, map 



tmpnel ol obliqu* 
■oilin't'"! by i In- bomb. 
©llapaing and railing 



In-, re 






I |, v In,' 1 contact 






^trf'"'- 



,'l.rl- 
ll.ili" 1 - 1 ' 



to i".!" 



~u re In i!i>- ,■!.'- 



thaatomiel In , .,, ""' ' 

I * 5 IN. 

i«mi...|.i..„..,i' , ,, ;, ' 

' '■ ' iff ,', -"-l 

bomb ' 



„ 



,1,.., -ril"- eonipmBnt damage 



Dmnn^-il U-vi>nd n-i>:iir 
fJ jM* a 9' Requiring M«'ir beynml 
R*Wn«toS»nco^ .,. 

Requiring repair within «- 

fe;;r«— nccsun , h 

,1 r ,rtutn L-nn--. wiadi B T , ( H-ar 



">■ !',,„!„■ Urn,. „, a, 

*uw t,„.„ 7S 

ably b» lla.ua tha, „ „, r | ,„„.,, „.,„ ""T* 

»f the ratio lirt. 
can and a JapanM,. tuan-bou, „ ralhrt prahW- 
I From oWv.iajo. )»>,„„ , iur 
rata, »a» «tuu»t«l i« t^ apttmumatri. 



■ itlkil repair mra. 
fV. LTILITi DAMAGE ANALYSE 



3. Tlie actual damage analysis is pneeM 
brief description of the evolution of the in- 
utility companies and then impojunw 1" 
of the city. 

4. TliL* report describee in ih'iail ft* •>" 

Eleciric power eystem. 

Gas supply system. 

Water supply jystan. 

Telegraph and leJennon* ajataa 

>irect railway. 

Railroad. 

5. Wherever necessary, phoWP»I*». ,] " 
and diagrams hove been p««aw«« » 
the text. 

G. The citv waa nttiukcl wi.l, -^33 
luKb-evplosive bombs P"""'. "' ' ■ |„ M 
attack. Damage to pub!* '" , i|( ^ 
attacks was veryalilHM. i'"' 1 "" ,i .1. 

and isolated d«m the f" 1 ™^, ,< 

No4etalMsiti^cywwrn»de« 



^ ghcttte Di^ribution Co., Ltd. 
."•*. , FASakJ WMBerred by the 

klV'r' . [)j5,rii'u''"" Co-. [ - 1 ' 1 whl " |] 
r^J^Tlv oirned uninnizatioti. The trans- 
'»n,l tniu~f"nncr stations wen- of 
Zluarwm anil well planned fnr ron- 

•tieni"- " l ' l,,,r *•** ,lm *'' """ ^ n " 

fcrttioo* conncelcd t" the trananission 

^muct Tan of tin-* wen- steam operated. 

_ witmed, and ib. ntla-r was a privately 

llr d ) ofl Pt rtric plant. One ?tcam plan! « 

oiinrnt rapacity was Ua-alei! at Ainoura 

aVntivr «f llis.iMKy-kilowati rapacity was 

K Omuia. The hydn«-l»-etrir plant of 

itt rapacity was located at Kawa- 

ml other hydro- 

aatioai at greater diatamces from the 

arahirh no data were obtained. E^ch of 

atone was ronni-cti'-d t" the Taken awilA 

k) t«,i bicb-ii'ii-iiui tnm-f mif*ion Bnes, 

■ !."ir «'.( ,-kilm, ill ,'in-uiis from Tflkw 

- Nniaisaki switch aUtion. The 

'■■ n 1 1 ii:h-leiisitin switch station 

.",. in.'., There were six circuits 
■ li elation in the various local inros- 
' liM ril«ni„„ suii.ais. A n.tMlO-kilowatl 
•Mbu gBncntiing atation was located 
""'- | > "i the center of the city industrial 
^l'lum waa inefficient' and was used for 
'■)' "lituUby iervico only. 



t Tlie reliiaiinj; and alWauno n( rleruic [»«n 
»a- placed under (krmmBHit raouol m Ipri 
IMj became of the dasrtace (4 water tar tat 
hydmelecirir -tamo end lee in maie d deeeeed 
for power by war iadostriEt. Tea* erattrol iraap 
met aporornnaieh nerr 10 dart to allorat* 
power to the dhtemil castaceen. A rMeeoaa m 
the efJoraiioB «m» •wmnpBeWd by a ceeapkte 
work stoppage for abort mterrak. earh ear ta tat 
industry afl«t#d 

t Eigbl transformer Hatioof and tao maA 
statins" wfTtmthrareawhha total raleaca- 
nacitv of 96.000 kflorofc^apims. mchitba: ^aue 
IZniormen, TV Teta»knbo ^nen ~* 
1H J T .urion witb , spare «"*■"*" ^" 
.ran.-former, -ere «»»^^ ^tfeai-S 

"^rX^^Tranrfonoe, «re*. 

arv circuit pounded f^^JJ^T^m rf 

locatinn of ^'T^T?^ --* 

„[ , h , elet W* rtt]iaos ,fc, 

.^.(Vii^ki «».•«»'• >;;;,, 

for a I— I ■'< - '" , - ' ' To,! aa.1 "»•* 



sn 



iiD 



r«* ' : 'JVC** j 

. T M ""' ' , r (0 .In- »*»<* 

tstrh. ro.W»w P* ^ ^^ „,„,. 

' LI- '« 

dentin! 



Tin' control bouse wrm ,|, 



ii 



'"..,1 



insulators broken m i|„, I'mi,,,, 
l.uil.liiii: Mm bowed ilu< 
breakers and bus rtniotum 







I "' •,800-^ 






X,, 



rtanagod to such .xt,.,,, ,'|^'" 

building lnul to be erected ti. m ' 



'VI 
minor damage to the Aki,,,,,,, 



•'>•' """"", „" u lack WW "-"", 

: -" r,,, . , : , 1 ;,;,»"■■ »- 4SM " K f: 

I So*. ,, TabU l l^ 1 

".. -»"'""" 

,«■»*»» ;'■'" ■'.,;, ,-, T^-'"-'- 

in the- . i, inn-ton"* -t«uon 
for the year IW... w , |,s,rilmii.... 

• T °" r ■'";;. * SFL*~*** 

■ ur.--.ii nont destroyed 

^ahowfaaWawd A.oi.lur.pi-n..- 
Z\X W «*• o. W»«W tm* was damage 

DMte »« There — "<?* "'"'_ 
,„,..- „[ m^M tar-, not including tlir fan* 
U) Eeumi oral lodiima stations what* -u-ta-.n-.l 
,,.. .Inn-..;.- Snmtftat sicrl towers and U con- 
crete jxdr* on ibf I"'" 1 *•'"■ 'I* 1 "*?" 1 - ""' s 
i.iarp. and 4 ronerete pole* "■*■ di-i roved. 
fipa* 7 mdicaw* Ibr (Umag.- to ihe lines to 
Mukoskuna and 'trni* sutistsliou from Nagasaki 
switch Mat ion. 

g Figure 8 » a drawing of -me of the- towers 
.lamagnl "" 'be Mukoshima line.Takeuokubo 
station up, three lower* front die station. Tim 
ilaoiaged tower » %\-< shown in i'lmto 1 Timer 
H ..ii ill.- Miikiediima line s»s simdar. Figure 
*A i* ■ diagram of Tower 23. 

n Tin- .laiiiijc.' rausrd by ma atomic bomb to 
(he tnorfdroMf atatjajai win riiiiipumiively smidl, 
Onlt mne aJ lb.' traii-fumier Btfllaota, -oit- dis- 
tribuiii.ii nritdi -luii-.n, i.ml tk.- l.«-ul p-niTuiin;; 
-taii.m mn .Ibiiiiil'.-iI Tlir gwcmtiiuj statioa 
bmldini; m dniuii|ii<tl, Imt wiib onjj minor 
lb-time.- .» ibi' Mirl.n-peiiiTiiliir mid Imilers. Tin- 
Tok.Tiiikiil,.i -1 j« i n in. -iisimti.-.l he&vj damage to 
.In- buj tttrectuM, itod rink, mill nritdi building 
Inn Own » M Mdumg« in the bea-vy oquipmanl . 



! liata stationa 1 abowa tm, 

mnl demopr. 

,-. (fmtreling rtatinn T|,, 



1 H 



.'■I, 



eral'intr -.at-ii.i wh* boused m 

«-iili u wood mi>f, combitiatioi 

,,„„,, I. rii L wiill- ..in i.,|, lril , L1 ^JJ *M 

(imiTt'ti' llimr* 1 foundation I Ki,. o T"" 

flu- station "ii-. Imniiil ii|i|in,\ui| U ,, , 
6oiith»f*t of (iZ. Tin- building n , ,| ' 

bb.it. It coiilatniKl llin all |„„| r "'* ? 

;.iHHi-kil.>«au. 0.8 [lower faet.it 
. v.-l. Parsons tarbo-gawratar and 
mi-iil. TUerr a-as onlj mitmr .iutini;, toi^i 
mid weatber (lanmaf to the l.irlxi^.,^^. 
auxiliary eqaipmml. Tin- awitehbaan] <■ 
and bu5 struttnnj iti the east end a| ii,. 
n»m «en- heavily danuipij by blaat mj 
Tbe station aertriea -taniifnriiai room del 
saitrh-room floor aa> pittwl by fireiHiot 
5. 6. and 8). Tlir foundation had lie™ 
for the installation of an ailihtiniul ti 
aior. (l*"^- !0 ,fcS oni'-lmi' liuiL^ani o( J, 
tins ami eirruits.) 

j. TUnia xubttalitin — Tl-» station «at In 
between two hills approximately 5,* 
of GZ. There were two bank' of truMfera 
each eonsisting of tlir.i- .'t.WIO-kian'oll-iai 
1.4 3 ..Vkilovnlt transformers for a toialeaj 
] B.000 kilovolt-ajnpere*. Two 60-kilnCTiJl 
to this station were connected la tlw bitjH 
l.u- through modem oil rirruit breal 
kilovoli-anipi-re aynchronom eata* 
Ii.-r1.-d In lite 3,600-volt bus anil nl« •*«" 
with ItXt-kilovolt-amp-'re voltage reguUu^ 
were used in an effort In iiuunlatoarttadM 
on the distribution .■iriiut-- Tins -la 1 '™' 
nlv f.iniisb«l e-leetn.in to. "~" l '" l "' i |t ,. 
to the motor generalor **«*<« f« '" 
way system. A OBC-lme citaiil d.apam 
ill Figure I ] 



flu* 1 ' 

.J- in.- 



1S „I1» wiib il ^'''-P'i if 

I ,.,.||.r- were iliinle »l wood 

, h Tlu-y «'.T'' ■' '""' ""dew 
I „i' ! ' "'" , | the lop mnl IS feel high. 

I '' , i'"' L ",'l i w" lls w, ' r '' '" "'" , ' 1 "*"""" 
' ■ ' !e,.„»fonner bigh-vollage buali- 

lKt° [l Z troi"'* " 1 ""' iHwto w. L - „ 

* . t •J,\•^^' l, ,i ....hIi -M inches vi'ulr riri'l 

n* 111 i' ,ri,ii-(.'ru.." Inp-bui"* Keiu- 

|V, ,il *» ,,, ,,,,[,.- thick iii il„ 

" .|„,^ tln.k m ill- lop, were 

,**! *° , ir .,u lb. ■ -..me biuiW il'lmtn-ii. 

: ' '""'"''lui'i'iat:'- l " | - , l m l>""" 1 ™ ,l " ,rnl "- 

"| liiul low-voltage switch building, 

R**"* lern, fufy automatic, unattended 

waa' '"'" | , n is-i n«>f. roncrete Ibnir. brick 

, l, r „k foundation (Fig. 12 

""L, damag'"' to aueh an extent that 

iW 1 ^ , H .[„r,- -r* '<•■ was reatored (Photo 

i*^"!,,. ,*,.,>.;<■« »' a*™™- "' :1 ' V 

.,„,„,! cable* there was very 

baa "" ..... . «i 



*"- niiii.ii 



■>«"» -in.,,i, ,;;""■*■ . """*' - nana) „, 

;; ;i The, 

"" '■>■'■' m mi, ,.i ,i M . .„,., "lu'imi. ■ 

,liL "' hroketi ii«,di.i„ n , , !' 



j- ^ ^:i::' :;::r 

-llMii,,,,,, 

' the 

I 



i t ...- "' 

fags (Photo 7). Tlictmi^in...-.-""'^,,^ 
breakers for the ir»ii»f"rt.i.T- »j j .„ , 
blast walla mi throe ffldos »»o "J 



t. The only blMtpr ' ' '"Juar."^ 

breakers whs (nmislH^ by_il» '""_, ,^.,-di* 



II [1M ' """■'■ 

|i . 1 „, Ullll ige,lit'b..'-'la"«'2). 

■Lhfc. rtWati*"- Tin- stauon was 

lb* *cs« '" nk of ll "" l " r » kM,,i R ' ver 

°_iel* :l BW t, ' , •' -" l " ,,w, ~' " f <,Z Thm 

, Uofc. M tri...-f"rm.Ts. each rnnsistingot 

^kilovoll-ampere. Cti/.t-Vkil..™!, .ran- 

•Then «a* .me spare transfomier for 

|^,,k- fur a total rapacity of Z84NM 

This substation was lite targes! 

miiniriunt ->"*• in the area. All of the 

lb* nearby industrial area was 

bum lien- Tb.- n-siilential load was 

aaatL Two Mi-kilovolt circuits on the same 

.»■«»» were connected to tin' bigh-voUagi- 

ilha-sdi uiiHlem oil tirruit breakers. A 7.500- 

t-uniHTe -yiieliniuiins condenser was in- 

tt Ibia station tor voltage regulation. A 

rvrruit diagram is shown in Figure 1.1. 

it called In the unusual switching 

in for the spare transformer which i-oulil 

■ "i replace, with a minimum of time delay, 

"ilier transformers in .-us.- "f ilamagc- 

■ In this station was much greater than 

Jj to aiiY tuh,., Btation. Figure 14 is " V ] <>" 

"' I.ILlllUll.r ■.„.! ..».;t'.l. ,'uVll 
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l.iiililiiigund switch yard. 



■. artbdtll 
■miliar l„ ,| u 



uarmi 



n-iufi, 



- "-Mif.ir.-eil-i-i.iirivii. control and b™- 

BS*"'y* I'lul.liiig bad tbe end of ite north 

,."•" .r. on lb,, second Boor (Pbotoa 13, 14. 

TI- daniagB to ilie equipmcal within 



- - ■■-, .ii- btowa. . 

' aall 



r bay, fmm il. 



"' ""- 1 - '""" "" taah-Toltas*. oil 

tt «»«». .,>■: 

'"-•U.I' 



„.„, ,, - — i mmrmm m ITHMa ]S 

"-."' l^.ll..^.« P a, Mw 

otbn^tt..: -n,, rUm itUrl ^ 

tot Iraiulnraieri „„] laHteba ... dutt„i „„ 
from tlr bU«i f„ r « da*tn, . : H ^ 

UO-.rs ii>.f,.lin.. .. ' . . 



lowers l^iulmj „ lmtTin( di«aw»» (nan ik, 
gmund depending! on tlir rtrurtnre. TV soaun 
ol die l iaa oiaa wl nwurb «ti.l the dwnnH imw 
located witlioi tbe mnrretr IJ«.i aalh. aVawa m 
Photo 19, » a eoo.1 muraiion «t tbe aouaor tar 
rack was *bitted The daraaxwri mhuk w» 
ortginaily dtnvtly above thr luga-vahafr luuiiai. 
onthrrieht Other vic«T of tie daumioa at the 
rack are djowu ui PbolM 30 aad 21 Tie do- 
lortion of (br nrarrst line ttntn to uV «i«iwa » 
shown in Photo 22. The main DeBibm -a* tar 
steel rack (ten eonflrortrd of angle* 2 
by . im-h with (be rrow-brarr argjr. I 
nek 
.. Tbe danuaje lo the bnr-voltage. oaiaafc b»> 
-ir.i-.urr and switrb rari loeaietl east and aorli 
of tbe control boaVfingi was ahaoit i 
Thr«> eoppi-r bos fetdna, aaoaWed or i 
and angle-iron rark on aondm pah*. a»( 
i„ Fhoio 23. «rre blown <nrr and <W 
Eridene, of lUsh burn* ran be -ra <a> Oje «adea 

,'' T , tT^ rack -rartair «■"..■ 
■ bat llw eiiitrrsiiii m« 

d,sn.anil.-l nd i^ ^.^ « b- 

cai- Saw W »-*-'■ '-Cwerrtac 

- U I,-h,t™k« .-».,* 1* ^^ „ 

MddtWl ■ 
<«««»^^5™^^rhe^alc»pae.iyf** 

a ^ ttt *^K^ - ri * 

s intionwaslM" ,s " 
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, ,.iu w '1'"' n'' 1 "' 1 " 

.villi ' ; ' ' (1 nUfi ""'I , „„|. „[ 

v -, i.,i it- "" i "'' 



1 i .1,1 

i ttlL * wotoctoa on uw 

'"'• , , - ': ,1,1,,,.-.. ' fi - tat ll tb ^ 

™| *, high - *• t " 1 ' " l , "p. Th.- ■ "" «■ 

x, ,;:,: a*-*" < "■• 

MM .jtb earth. «" il! , 1 „.„r-.-dH,..- 

transf.*""" — 1' ,, h ,* thick at the 

to the 

bolt* 

hrtgh. of «!"■ >"l' ,,( li " , ,|,, t two sales of 

d* mo-ten"* «» « ,.„ ,,,,, BMBfotm- 

SSEJtX^- Si *— ■ *- 

*"' .t- — ..tjoju.n — This station wus io- 
e,ud on . hill HU« '«« *™<»"" 1 "' «£ " 
twined only m.nor d«Mp - *"" » P*"" 

■ The transformer* had !>"" BWeJ '™ m t,u - 
«imino carh- in IMS, dw Is iU vulnerability to 
■ir attack*.' »rol »'•"■ i° '"■ bjatalleo' »i » ne* 
loortkn near the *bipyards, A 7.5«Mi-kili.v..li- 
onipere. tSWovoll Hnrliroiiuus .-onilcii*or was 
iratalk-ii has fur nJiw recubitioii; I hi- nation 
n (umI ,,■ •-kil.jv.ilt -uit.h station. 

Photo 31 slino ■ *iii-l tack ami rirrnil entrance lo 
the buiWiutr- l*l»i« ■& Aovn tin' imi-iiii' :>.-■>- 



tunnel with I. sura m 

ihc south ontreaoo. All v, ii, ■ 



, |ht . gca bolder was in use. 



W(UH) located farther back 




pemtiiiti in .linn' l'.n,*>. Ii was originally 

plan I I "hm.- [inn 1,1 lllll-kili, lull -.iiiiin-i cnngbs- 

|ilin- tomedanam butellad ban, but due to luck 

..I tin. i- i.nlv ..v.. »,.,-.. „,. ,„!|, ,| '| |„.^, lrulis _ 
banal luul [iinii, ,|']v bean ill tin- Akiiimurn 



fiinuci'ly 

>i iii inn Tin- -mi inn ■ 



lii'Mi ill ihi 

illHljllll'll 



I 1' " """I [^ 

„ ,, Ill,, '*" 

,,( ,, ,, general view .if 111,. I,, ,| " 

both the high- utd |,.u -....i,- _ 






.,. ■'' 






nil* 



h- iiml I'lM-^.ii,,,.,, '"' 

r , "I'IHIb 

I'hoto : *-> i* " v "'«' "f tin' Ii ,,, 

i h,. hh^-vollago bmatracttm (•i,„ l '" 
flrf , in.«iilf ri«m s[n.nii lr ,-,, 
switrlips, ruMi-f" umI : 
.Imnii-.. i,. tin- station. 

"lllll , 
;-,. Dim r«l southwest ,,| c,/, „ ||(| * 

l.,..:ii,.l ban ii,. i,. i|„,.„ |?j 

unpen i'"l :i..vkiliivi,lt -m-l-iilu,., , r!i| 

protected .m tin.'-' odi - mi.l i„. („,.,.„ lt ~* 

In I'J-iii.li ...li.r.'t.' niilU ih.- Ii,.|,.|„ i^T 






-V.UI.I ll»"' llv ll| - |ll '■ l ' , '"" 

''Hi. n.vtsr»gc tiiimtUly pto- 

jnbjya Mn'-I'i I 1 ' 1 "" "t* 1 * 

ir US i in 
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• ( 4 percent ..' thn total 
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mttage bmbiro^ on Um truutarmj 
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„r.i ''"' 



Tli,- uonli side was pi i.,| ),> „ ri.',rt 1 7u I w» '*' y 

-, I 'tuns hail bout made for. ami , " 
had been start ill on. a tunnel in nnlrr to i 
station underground, like the Mu.ko.lmm , 
I'ln.i.) 39 is o vien- of the lutmtl ,-iitm^. 

Photo 4" sill llli'II of ih.- |„ 

with respect to tin- tunnel Photo 41 ^, 
3 ..VtiloTolt swiic-li rai*k and cireoits Uararj 
Bribes building. 

: F'ljaxa ff«*iflii . — This »lalinu >. 
30,000 fert fonlh of OZ. Then- Men- 1*»|. 
of Wo 1,000-kUovoH-aJnpere tnutilonmn , 
nected open delta, with sufficient -«n,in 
stalled to change to one lank (roianrud 
delta with a spare transformer— a xrn i 
switching arrangement. Thr tranMomaii 
protected by the usual wchmIwi. rartli-filW.I 
walls. Photos 42 and 43 bit general vimrffl 
station. It was not damaged. 

aa. The total damage to the utility «r*ai' 
estimated to be 152,400 yen. TV «ual 
man-days (10 hours per day) to n™$r\<m 
U) tilt' entire system was ",500. 

2. Gas Supply System 

The Western (Sub Co., Ltd 



, v >\; ii tew -'"- '""ins had 

**b*' t J ,«rlv August IMo 

u .H""^ .. i,.,.„i reimin-fl and. as a 



aku i,i 

I'lUlll 



1902 for the puTP * » ( ""W^JSi 
population of Nng.is.iki Will' ""' r " ,, 
siom.l ii-' Mitsubishi Induxtn.*!""' 

men. of .1 tty, '1 rigtn.1 1" - (| 

kHj«ledatYadiiyoMa^*M | J^T^ ljt1 i 
The prindpal company «*» '"J, ii( ,, ■ 
with the Northern Kyushu Do" , „,., 

capitalkad at U, ■"<" »*J3 " 

producing i>U»i" lll "' l ' r ''".' ,,. OeieW ' 
was srh.-ilml.il for WinjfetWO . 



., bean r.-jiau-etl 
, .I,,! ,-,tv wiui inthout gas. The 

• iUf, £'v>as.l,-,r,l..,..-.l Ibrongb. 
„ { t -v-iti. h diameter to the gas 
** ?fh, aiiliro^miately 2 miles away. 

j.™ *e0 are»«»ed and Utd out. The 

Trta» 54-50)' were » tue open an-, cor- 

JSh tinpUte roofing on a wooden sine 

^Vnob maeWnery was boused m fhmsy 

, ^nrtures. btll mm> m ?oo<i eoudmon. 

aetiri «1 holders are shown til Tubh o- 

[ibMUlus of 1 be gas holder- at 7..-ro hour and 

jjwiKiin of look uniu are shown in Figure 

Wt^orthelwora^liiilde^i'ltheVarhrro 
illut acre struck l>v the initial blast wawe, 
■Uyoc indicated on figure 19, farcins * 
imL off their supporting columns. The 
m . a,-,— id [he shearing strength 
'pair., resulting in failure at the riveted 

■■■■: "."[',ii um of the tank. No evidence 

- ii- nn-. noted in either of these liolilers. 

HBUnuiil.- by plant olliimls revealed thut 

"1 immediately without igniting or 

""> duillllg.-. Ucl'llils of till- illlimil-'l-'l 

"' -l'"«M nil I'll. >l i>- t".-o2. 

" n ««i' to other oquipme.nl wus slight. 

Ming the retort* was blown away wifli 

™H»i lo Hi,, retorts lliemselvi*. which 

'"' "■' bj loosened brickwork, tooso phjw 

! """ I liiiiket. ri'lorl doors [Photos .Vi. 



■ " =r; 

,or r ""'" r ' ■ - 

"'■•"■ '--I hi Tiilil,- 7. ' " 

Ii 'I'll,' bil. |„,|,|,, r „, | 

80 pemnl full, ,„ i 

0- II appeared thai 

by U« downward coop. • : ^ 

on on,- s,,l, .„,,..,,„.„. „ r . t „„ (m 
gUKle roU,-r» „f ,|»- ,. n L „, b, u ,^,„| ,g lW 
tadr*, IhB. .h-tmyerl ih, „tm™k „»i nu , 
have alliiacil the imuiial .tmi^pWnc pnwur 
eauml by tlie bla-J i. lata H aau Oj, Uik _ 
theo-by crrating ■ daqei'mailT lufiimiBablr m\- 
inn-. Tlint s I'.wvrni-r r^pladaa look idm im 
■ihotllllMIld by the fort thai pv» of thr bnbW 
were fwutul 300 Irrt amy m thr Hovoar.: 
Thr ftrttitunl ilimaer »•* dm trparal uf that 
noimalty ranaad hi £os-h«tiler eiploMaiK l«i it 
may he that part of ibegaarontaswd in thr boUrr 
escap.il on tlir vieuuia aide away btn ibe hlaai 
»'hib'therfniaind(TetplM.lrd Eun aw of Ikr 
exphntun eoidd not W drtmuonl. hm aawat 
possible canoe* *err • 1 1 bawl eaarrated to eaao- 
presaoo by hbK«. or '2: «park»«a«in«ihyfrirlaai 
between eoUapsulK rarmheri o( thr t»ni.'» «!«- 

ture. . 

i The bolder «m iteDaf»d ahaou Wvaad 
repair as shown on Pr»«» 57-41. & laajairrat 
the «prrfieial dawge to lie ether eaiiaweal . 
•Jwwom Tables i PhoWttt). 

j. Sinre the s»s P*"' 1 * "^ ' 
oneration alter aero honr. roanl 
oU.rtu.uiy t. a- eruin the -~£ 

,, Tt l 1 ,'te«nn,eR,l»e-i«"'f*'l^ 

,|,al sustained by aater in. 
depre^*-.^- ; ^ dlMrnJ 

' '^"'""Xt TTthe -.lar-fta- 
hmld'np w- tfec.^, «-*>- 
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struct un*. 



ft] 



'loXu, 



i.jl.le. I'lH '1 * 



"".'„„„, at !'" ,< ""' ' 



hours and 

.,..,1.1 I" "■•I""""," 
I \,,,l.-!nu l 

- ■ II- ii""' 1 ' 

At ill'' *■• 



total .'*r-'"' llU,rr 

- ii " w ' ,, :i: i ;, l Sv 



IIII" ' 



.. ill.' 11')' 



375 



„,,,, I,."!"' ■" 

. , „„. .,„V1«- ' ■ " I ~ - m, ""~ 

I ill'" 1 1 -'"■ ,,... ,.„„ luJillT" ' 



^V^iriKJC ■;.»-;;- 



by the 

i „ lottl 




-:■•:' 



, I hii,l hi"'!' '■" 

*> "' , ..., 

dam". 

,. *«>***«"*"# '* „.„„ 

. «*! ' r\:: 

„, ,v -nl.-nlW «»' ;>, 

, m „, «n»uw"l I' rK,r , .nring. iwl moon**" 

- « '■; ^ 52£ cen.nfugd be*, ta 

fi,~ ««k t.w on*****" "*'*««' 

SI ur fihTh* u»«««i. «fc< .*- --7 

f^ous Technical data »n rscrvous and filler- 
l.,|s .pprar in Table* B-li 
, Water mam- w» '•' «■«» '""' U1 12 - fw " 
lit i.. i--„„-h diameter wul were gen- 
eratlv :i feel Worn grade. Branch tin.* were "> 
kk» ranging from «S «« 10 inches in diameter. 
A .talk water jmmm- of 75 pounds pa npMM 
„„ I, w*» owd in ile,igtiing ibe tyslcm. Tin- peak 
presoun- record, day WW 45 pounds 

per Mjtun- itirh. lull llm dropped to about 30 
pound* durine, maximum rtin*uinpuou periods 

wlll.il inrlllTed HI Ulnml 1 130 Hill! 1830 lirillh. due 

to hrary indusirtal demand. 

failon-* waaobaarvoq 1 on a 12-incli 
num. 2.(1*1 r.-.-l front U'L Tin- «utl in ulut'h this 
Mi am nt tniWiled w«* miujxiseil of layers of 
aid «nd earth m« » layer "I <pallcil rock 'if 
clny-lik. I'.m.i-i.iiri .nun in Fi-.'i l.,l.n grade. 
■i iri_- -ii. '[lalli „f il,i» pipt n . „,. [ Ml ., 

I- th ehfel mghw a i of th.- «alat company, :i,i:w 
pound* jut .i|iuirc i ii fli mtil i lu< natte prowuro 
an- \:. pound. |n -.jinn,, inch Tlii-^r- fiiilun^ 

..my Im ' attributed in ninren diapUcemeBt of 

tin- Mai hiiik.,1 l„ pKtwn, [,. !lt . \ 4m WBri , 



■hue w> evidence ol <lu go i,„ mr . 

otlioi cauacB ""- ilia«>vi>rtK| -y^ ' ■ 

llure "o the 12-iueh in,,,,,""' 

Figure 21. '■'"»'■ lifi-iik» hi, ,„| ' 
,1,-ir hi bridge nbtttniotiti iuiIu,,"', 

V total ^f 12 hum"' breaks ,„,. , 

i, itliiu ii 2,S0O-fi -iiiIiiim i,| Q2. ■ 



iiurilmli'il i,i -mmI dujil,,, . 



"r..( 



4T..; . 



i„ jhtaring Manj brada a 

l.iii i.iii pipca were eainwl bj ■■',l!,i t „„ ' 

, SHgbl damage by blad «„.. W1 
r„ll.i«inji .■<|iii|ini.-iii in ilir rcaenob, "*'"' 

II i Smtioii \eiiiuri nn.|i»rH ,|, 
struftiires). 

(2) Elwlni- inatallation f„ r punm „, 
L'rakami 1 10.3)10 fi-el tnunQZ 

| Tlie twter supply tytttm, uln-mb 
ill,- liuiii. »«« in no |M»ilirai to riii,i (j,, 
f,,r water neeessitaiiil by fin n_ 
Sionrs. however, anffieient emrifrnr} j-^T 
eorriiii »nt lo W'l a part of the ilenua] 

j. Tiie repair (ime nn|uir«i to r«^.s,y^ 
system nil a permanent 
75,000 man-hours. 

4. Telephone and Telegraph S^sUm* 

The telephone and telegraph -.v-vor, • 
own«l by the government ami nmtrollnl h 
same opi'raling authority. 

a. Tlie loU'phone sygtem wai onraniinla 
will] the installation of a single nugarl* 
BwHchboanL in 1902 parallel iinihi|Jr-cM{ 
5witchbn«nls wrrr instaltnl, and Ihr tram 
wnsidembly eulan;ei[ in I'.t'-'T when il 
veried into a rommon haltery ly-lem K 
ringing was adopted for oil suhscrihtr 
boards in 19.'M. 

t. Following is " fot ol toll Knot •"■ 
Nagasaki miin smilehboanl to ollirf H 
Hitbin the Nagasaki preferlurel 
To»n.- n—* Ta * t 

Swebo . 

Ivahaya. 

\m:„. 

Va^aini . 
[ojhna. 

Selu . 

M in .ii.l 1 1 El in 
Hoti 
1 1 u.l i in in 
Fukiilirii. 
KuhiislijinA. . 
SniiiiH, T'likunra. 
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H-aet i" i" A| i- outaMo 
u follow*: 

I 
gulinoka 
Koktua 
Sad 
Hondo . 



■USSaftr- 



'■ I '. „ 



II 



B- Nagunkl Si reel m „ ty Sj 

T1 "- """I •■ 'IT- ( 



ll|Hllll 



"I 500,000 

-■■•I I..I i,, 
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' Ii .1 



: "ill. , 
|| 



39 



one-Une diag«™ ,l " '■'• ; ' 

,. n -nits. The damage lo 



!h ,!,-„!,. mill outside il„. 
l rt ' "" ,i,-.l 'i""' to repair in 

H ,...,. nf tli'' I'-h't-'™! 111 'y-*-'"i in daily as 
■' rmeeasaki poat-office bml-ln^ 
. .. ili,' l ""-" „ .. ,i... t.. 



"••""».i Ml I., I i,,l . '"'■" 

"ilib- „.,„., -!.,„ 

a» ' <v. 

"■" , -" l! ' III fa. h!,.." 

w ' ,r """' •,,..„y .,„| .,, .,[ ,|,_ . 



Because ol die tre- 



—".' "'"I W "I lllrw », n 

-.«h,t.l,r. „| 

A •'•"J- " 191 Inre. u 



j,, ,nd damage :■■ tin* building. 
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„iii July 

•**, ,««te and damage ■■• m «^. 

J^*", il..-'i'i" ■- ° lll " vi,<1 " 1 

fc^lorati luralional binld- 

N l, 1 ,.|„ II l.l KM) foil fnmi Ul. 
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